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THE NATIONAL BROADBAND PLAN: DEPLOY-
ING QUALITY BROADBAND SERVICES TO
THE LAST MILE

WEDNESDAY, APRIL 21, 2010

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON COMMUNICATIONS, TECHNOLOGY,
AND THE INTERNET,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The Subcommittee met, pursuant to call, at 10:05 a.m., in Room
2322 of the Rayburn House Office Building, Hon. Rick Boucher
[Chairman of the Subcommittee] presiding.

Present: Representatives Boucher, Markey, Rush, Eshoo,
DeGette, Doyle, Inslee, Butterfield, Christensen, Castor, Space,
Welch, Dingell, Waxman (ex officio), Stearns, Upton, Shimkus,
Buyer, Terry, Blackburn, Griffith, and Latta.

Staff present: Roger Sherman, Chief Counsel; Tim Powderly,
Counsel; Amy Levine, Counsel; Shawn Chang, Counsel; Greg
Guice, Counsel; Sarah Fisher, Special Assistant; Bruce Wolpe, Sen-
ior Advisor; Phil Barnett, Staff Director; Mitch Smiley, Special As-
sistant; Elizabeth Letter, Special Assistant; Neil Fried, Minority
Counsel; Will Carty; Minority Professional Staff; Garrett Golding,
Minority Legislative Analyst.

OPENING STATEMENT OF HON. RICK BOUCHER, A REP-
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH
OF VIRGINIA

Mr. BOUCHER. Good morning to everyone. We are conducting this
morning the second in a series of hearings focusing on the National
Broadband Plan, and I want to commend the members of the Fed-
eral Communications Commission and their staffs for the truly out-
standing job that they have done in compiling this plan sorting
through thousands of comments that have been received from the
public and providing very thoughtful work and good recommenda-
tions to the Congress. The United States stands 16th today among
developed nations in broadband usage and for the benefit of our na-
f)ional economy and for our national quality of life, we need to do

etter.

In preparing the National Broadband Plan the Commission has
made a major contribution to our effort to evaluate our national
standing to a far higher number, and we are appreciate to the
Commission for that work. Broadband in the 21st Century is as im-
portant as telephone service or electricity service were when they
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were first introduced more than a century ago. Today’s hearing fo-
cuses on how best to deploy broadband to areas that are unserved
and underserved so that all Americans, including those in the rural
regions of our nation, may benefit from this truly essential infra-
structure. We want to ensure that everyone has access to
broadband and we also want to ensure that everyone has access at
meaningful speeds and at truly affordable prices.

The National Broadband Plan reports that 95 percent of Amer-
ican homes have access to terrestrial fixed broadband infrastruc-
ture capable of supporting actual download speeds of at least 4
megabits per second, leaving approximately 7 million homes
unserved. I have serious concerns about the accuracy of that num-
ber and the methodology that was employed in order to derive it.
It is my understanding that for cable modem service the broadband
team looked at maps of where every cable operator is authorized
to provide service. The broadband team assumed that a cable oper-
ator should have built out to its entire service territory. It also as-
sumes that each provider was using at least DOCSIS 2.0 tech-
nology, which would mean that every home within the service area
could get broadband speeds of at least 4 megabits per second down-
stream and 1 megabit per second upstream.

Unfortunately, not every cable operator has deployed service
throughout its franchise area, and not every cable operator has up-
graded to DOCSIS 2.0 technology. For DSL service offered by
phone companies, the broadband team relied on broadband maps
from states that have already completed those maps. The team cal-
culated where homes should be able to receive DSL service of at
least 4 megabits per second downstream, 1 megabit upstream
based on where those maps indicated there is a broadband infra-
structure in place. The team also estimated that homes within a
certain number of feet of central offices should be able to receive
broadband. The team then extrapolated those figures to the entire
nation.

Unfortunately, I think the experience is very different. In my
own example with my constituency in Virginia the broadband map
that was provided in my home state of Virginia has proven to be
less than satisfactory as a genuine predictor of where broadband
can be found. The map is based on data provided by the telephone
companies and it over reports the availability of broadband in my
district, and I am sure elsewhere. I frequently hear complaints
from constituents who live in communities that the Virginia
broadband map indicates are served, yet these constituents are per-
sistently asking for broadband service because today they have
none.

To the extent that the team extrapolated data from the Virginia
broadband map and others like it, I can’t, based on my experience,
consider those projections to be reliable. I appreciate that Ms. Gil-
lett will testify in her testimony today that the 95 percent figure
is intended to be an estimate of homes that should have access to
broadband based on what is estimated about where incumbent pro-
viders have deployed the infrastructure. It does not mean that
someone in an area the broadband plan predicts would have
broadband service could actually pick up a phone and call their
service provider and receive broadband service. That is an impor-
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tant clarification and one that I hope all members will keep in
mind as we develop policies that are based on the assumptions of
broadband availability.

As we will hear from other witnesses on today’s panel, there re-
main many areas of our nation without access to broadband or with
access to broadband only at slow speeds and at high prices. It is
far too soon to declare mission accomplished with respect to the
goal of making broadband available to all Americans. I want to
thank our witnesses for joining us this morning. We look forward
to your testimony. And at this time, I am pleased to recognize the
gentleman from Florida, Mr. Stearns.

[The prepared statement of Mr. Boucher follows:]
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Subcommittee on Communications, Technology and the Internet Hearing
The National Broadband Plan: Deploying Quality Broadband Services to the
"~ Last Mile

April 21, 2010

This morning we conduct the second in a series of hearings focusing on the
National Broadband Plan. I want to commend the FCC for the thoughtful work that
underlies the plan.

The United States stands today 16™ among developed nations in broadband
usage, and for the benefit of our national economy and quality of life we must do
better. In preparing the National Broadband Plan, the Commission has made a
major contribution to our effort to elevate our national standing to a far higher
number.

Broadband in the twenty-first century is as important as telephone and
electricity were when they were first introduced more than a century ago. Today’s
hearing focuses on how to best deploy broadband to areas that are unserved and
underserved, so that all Americans, including those in rural areas, may benefit from
this essential infrastructure. We want to ensure that everyone has access to
broadband, and we also want to ensure that everyone has access at meaningful
speeds and affordable prices.

The National Broadband Plan reports that 95 percent of American homes
have “access to terrestrial, fixed broadband infrastructure capable of supporting
actual download speeds of at least 4 mbps,” leaving 7 million homes unserved. 1
have serious concerns about the accuracy of this number and the methodology the
Broadband Team used to derive it.

It is my understanding that for cable modem service, the Broadband Team
looked at maps of where every cable operator is authorized to provide service. The
Broadband Team assumed that a cable operator should have built out to its entire
service territory. It also assumed that each provider was using at least DOCSIS 2.0
technology, which would mean that every home within the service area could get
broadband speeds of at least 4 mbps downstream and 1 mbps upstream.
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Unfortunately, not every cable operator has deployed service throughout its
franchise area, and not every cable operator has upgraded to DOCSIS 2.0
technology.

For DSL service, the Broadband Team relied on broadband maps from states
that have already completed them. The Team calculated where homes should be
able to receive DSL service of at least 4 mbps downstream and]1 mbps upstream
based on where those maps indicated there is broadband infrastructure. The Team
also estimated that homes within a certain number of feet of central offices should
be able to receive broadband. The Team then extrapolated those figures to the
entire country.

Unfortunately, my experience with the completed broadband map in my
home State of Virginia has been less than satisfactory. The map is based on data
provided by the telephone companies, and it over-reports the availability of
broadband in my district and I’m sure elsewhere. 1 frequently hear complaints from
constituents who live in communities that the Virginia broadband map indicates
are served, yet these constituents are persistently asking me for broadband service
because they have none.

To the extent that the Broadband Team extrapolated data from the Virginia
broadband map and others like it, I cannot, based on my experience, consider it
reliable.

I appreciate that Mrs. Gillett will clarify in her testimony that the 95 percent
figure is intended to be an estimate of homes that should have access to broadband
based on what is estimated about where incumbent providers have deployed
infrastructure. It does not mean that someone in an area the Broadband Plan
predicts would have broadband service could pick up the phone, call their provider
and get service. This is an important clarification, and one I hope all Members will
keep in mind as we develop policies based on assumptions of broadband
availability.

As we will hear from other witnesses on today’s panel, there remain many
areas of our Nation without access to broadband or with access to broadband only
at slow speeds or high prices. It is far too soon to declare “mission accomplished”
with respect to the goal of making broadband available to all Americans.

I want to thank our witnesses for joining us this morning. We look forward
to your testimony.
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OPENING STATEMENT OF HON. CLIFF STEARNS, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA

Mr. STEARNS. Good morning, and thank you, Mr. Chairman.
First of all, Mr. Chairman, I would like to welcome Bob Latta from
Ohio. He is on our committee and will recognize him and welcome
him to this great subcommittee. His predecessor Bill Gilmore and
I came in together, and he served on this committee too, so we are
delighted to have you. I think all of us in this room and all of the
folks on the committee would agree that there is tremendous bene-
fits from broadband. Reaching 100 percent on the present
broadband is a laudable goal. Most of us wonder what is the best
way to do it, and I think a lot of us think that it can be done
through private investment, much like we see either the iPhone or
the iPad or the iTunes or the multiple of devices just pick up and
everybody has them whether you are in rural or urban areas be-
cause the incentives are there.

For the United States to achieve this ubiquitous broadband de-
ployment, I believe the private sector will have to show the bulk
of the financial burden, and our policies on this committee should
reflect that. As you mentioned, according to the broadband plan,
approximately 290 million Americans or 95 percent, as you men-
tioned, Mr. Chairman, the population have access to at least 4
megabits per second broadband service while approximately 2/3 of
all Americans, about 200 million people, subscribe to broadband.

This is up from 8 million 10 years ago, so you can see that it is
moving forward. All these numbers demonstrate our free market
pro-investment approach to broadband that it is working. Even if
the government took no action the broadband plan concludes that
private sector investment will provide 90 percent of the country
with access to peak download speeds of more than 50 megabits per
second by the year 2013. Now if the past decade of broadband in-
vestment is any guide, the private sector will likely take us the rest
of the way to the broadband plan goal of reaching 100 million
households with 100 megabytes per second service by 2020 simply
letting the private investment pursue its way.

Although reaching that goal will cost approximately $359 million,
the cable, telephone, and wireless industries have been investing
$60 billion a year in broadband, suggesting we could hit the invest-
ment target within 6 years. That is $350 billion. The recent D.C.
Circuit ruling that struck down the FCC attempt to regulate
Comcast network management of internet congestion should fur-
ther caution straying from our deregulatory approach. Even after
the decision, the FCC still has plenty of explicit authority to imple-
ment the broadband plan that they put out. In rejecting the FCC’s
argument, the D.C. Circuit explained “statements of congressional
policy can help delineate the contours of statutory authority.” Con-
gress issued such a policy statement in 1996 when it added Section
230 to the Communications Act.

My colleagues, that section makes it the policy of the United
States to “preserve the vibrant and competitive free market that
presently exists for the internet and other interactive computer
services unfettered by federal or state regulations.” So whether to
revisit that legislative policy which the broadband plan data con-
firms has worked so well is a matter for Congress and not the
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FCC’s position. This does not mean, of course, that the government
has no role. If we are going to subsidize broadband deployment it
makes sense to concentrate on the 5 percent of the population,
about 7 million homes, that do not have access to broadband, not
the 95 percent that already do. We can target the unserved homes
with an FCC universal service program that has been significantly
reformed perhaps along the lines outlined in the broadband plan.

We can also use wireless and satellite services that might better
reach those hard to serve places, including tribal lands. Govern-
ment intervention is only appropriate, however, to target those
homes that are otherwise uneconomic for the private sector to
reach out and serve. To do otherwise would force the private sector
to compete against the government or government-funded entities.
Such skewing of market forces will only harm investment and inno-
vation in the long run. What Congress and the FCC must do is not
revert to failed regulatory ideas that were designed for old tech-
nologies in a monopoly ear marketplace.

Imposing network neutrality, for example, forcing access to facili-
ties and regulating rates are the surest way to deter the invest-
ment we need to reach the broadband plan’s goal. The benefit of
quality of broadband, I think is obvious to all of us. It is important
that all Americans, whether in a big city, a rural community or
tribal land have access to this technology. That I agree. The ques-
tion remains how do we get there? I don’t think we should let this
opportunity pass us by. Mr. Chairman, I think there is a great op-
portunity with these witnesses, and I look forward to hearing their
opening statements. Thank you.

Mr. BoucHER. Thank you very much, Mr. Stearns. The chairman
of the Energy and Commerce Committee, the gentleman from Cali-
fornia, Mr. Waxman, is recognized for 5 minutes.

OPENING STATEMENT OF HON. HENRY A. WAXMAN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI-
FORNIA

Mr. WAXMAN. Thank you very much, Mr. Chairman. Thank you
for holding this hearing on deploying broadband service to
unserved and underserved communities across the nation. Because
broadband is critical to future economic growth and job creation
every American must have the opportunity to access high quality,
high speed broadband from a variety of providers. The plan pro-
vides a blueprint on how the public sector policies can promote de-
ployment to both unserved and underserved communities. It also
speaks to ways in which the private sector can act. By utilizing all
the tools the public and private sectors have at their collective dis-
posal, we could achieve a primary goal of the National Broadband
Plan, 99 percent access to high speed broadband within 10 years.

While there are a number of proposals in the plan, I would com-
mend the FCC staff for their thoroughness, and I would like to
take a moment to highlight a couple that I find to be promising.
For example, the plan recognizes that substantial cost savings can
occur from better planning and coordination among government re-
sources and recommends that all federally-funded rights-of-way
projects include a broadband conduit at the time of construction.
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This proposal is similar to legislation introduced by Congress-
woman Eshoo, of which I am a co-sponsor.

Greater access to rights-of-way at reduced cost can help spur the
deployment of advanced facilities, not only in urban areas but also
deeper into rural areas. The plan also highlights specific ways in
which the federal universal service system can be reformed, and I
am very encouraged by these proposals. The obvious goal is to
transform the fund to support broadband networks so that all
Americans have access, and I am encouraged that the FCC is initi-
ating the first of these proceedings in its open meeting that is oc-
curring this morning. I am also encouraged that Chairman Boucher
is working on draft legislation to help achieve this goal, and I am
supportive of his efforts.

The plan also recommends addressing the data roaming issue.
Consumers will be well served by common sense reform in this
area. And, finally, I would like to commend the FCC for putting
forward a proposed time line of its implementation schedule for the
many proposals in the plan. This is the first time the FCC has so
clearly outlined its work schedule, and I think that this approach
is consistent with the chairman’s view that the FCC should be as
open and transparent as possible. Thank you again, Mr. Chairman,
for holding this hearing, and I look forward to the testimony of our
witnesses.

[The prepared statement of Mr. Waxman follows:]
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Opening Statement of Rep. Henry A. Waxman

L ot Chairman, Committee on Energy and Commerce

National Broadband Plan: Deploying Quality Broadband Services to the Last Mile
Subcommittee on Communications, Technology, and the Internet
April 21,2010

Thank you, Mr, Chairman, for holding this hearing on deploying broadband service to
unserved and underserved communities across the nation. Because broadband is critical to future
economic growth and job creation, every American must have the opportunity to access high-
quality, high-speed broadband from a variety of providers.

The Plan provides a blueprint on how public sector policies can promote deployment to
both unserved and underserved communities. It also speaks to ways in which the private sector
can act. By utilizing all the tools the public and private sectors have at their collective disposal,
we can achieve a primary goal of the National Broadband Plan — 99 percent access to high-speed
broadband within ten years.

While there are a number of proposals in the Plan, and I commend the Federal
Communications Commission (FCC) staff for their thoroughness, I would like to take a moment
to highlight a couple that I find to be promising. For example, the Plan recognizes that
substantial cost savings can occur from better planning and coordination among government
resources and recommends that all federally-funded rights-of-way projects include a broadband
conduit at the time of construction. This proposal is similar to legislation introduced by
Congresswoman Eshoo of which T am a cosponsor. Greater access to rights-of-ways at reduced
costs can help spur the deployment of advanced facilities not only in urban areas, but also deeper
into rural areas.

The Plan also highlights specific ways in which the federal universal service system can
be reformed, and [ am very encouraged by these proposals. The obvious goal is to transform the
fund to support broadband networks so that all Americans have access, and I am encouraged that
the FCC is initiating the first of these proceedings at its Open Meeting that is occurring this
morning. Iam also encouraged that Chairman Boucher is working on draft legislation to help
achieve this goal, and I am supportive of his efforts.
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The plan also recommends addressing the data roaming issue. Consumers will be well-
served by commaon-sense reform in this area.

Finally, I would like to commend the FCC for putting forward a proposed timeline of its
implementation schedule for the many proposals in the plan. This is the first time the FCC has
so clearly outlined its work schedule, and | think that this approach is consistent with the
Chairman’s view that the FCC should be as open and transparent as possible.

Thank you again, Mr. Chairman, for holding this hearing, and I look forward to hearing
from our witnesses.



11

Mr. BoUCHER. Thank you very much, Chairman Waxman. The
gentleman from Illinois, Mr. Shimkus, is recognized for 2 minutes.

OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. SHIMKUS. Thank you, Mr. Chairman. I appreciate this hear-
ing. I appreciate the panel, and hopefully I will get a chance to sit
in to a lot of the discussion. I am personally conflicted about the
broadband plan. I will try to be a little more calm than I was when
the FCC was sitting before us. And there are a couple of issues.
Whether the number is 7 million or whether it is larger, the real
issue is before we deploy we ought to map, and we didn’t do that,
so we have the cart before the horse, so that is issue one. I have
been talking numerous times about let us define what the goal is
that we are trying to achieve and what speed is going to be the
standard, whether it is 4, 100, whatever, let us get a definition so
that we know what we are trying to achieve.

We ought to roll out—government intervention is only appro-
priate when we want to target those homes that are otherwise un-
economic for the private sector to serve. I reject this argument that
it is government’s role to provide a variety of providers, and what
we see going on is with government taxpayer dollars, we are over-
building in areas creating a competitive market against incumbent
providers already when we have at a minimum 7 million people
who don’t have access. So those of us who represent rural areas
who may be on dial-up, the appropriate place for government
money is like we do in the Universal Service Fund to use govern-
ment help to roll out to areas that are not economic for an indi-
vidual entity to do, not to overbuild and compete with other tradi-
tional providers right now.

So we have a long way to go. We are wasting time and we are
wasting money to get deployment out to rural America. So, Mr.
Chairman, it is timely, and we will be watching this process as it
moves forward. Thank you.

Mr. BOUCHER. Thank you very much, Mr. Shimkus. The gen-
tleman from Michigan, Mr. Dingell, Chairman Emeritus of the En-
ergy and Commerce Committee, is recognized for 5 minutes.

OPENING STATEMENT OF HON. JOHN D. DINGELL, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF MICHI-
GAN

Mr. DINGELL. Mr. Chairman, I thank you for convening today’s
hearing on the last mile broadband development. It is very impor-
tant. I fully support the important cause of providing all Americans
with access to broadband communications. All the same, we must
ensure that such federal program implemented to do so is based on
accurate date and grounded in appropriate statutes. There seems
to be some confusion concerning the actual level of last mile
broadband infrastructure deployment and adoption across the
United States. I would remind my colleagues that deployment and
adoption are not synonymous with one another, and welcome any
clarification on this matter our witnesses can provide. As many of
them have rightly noted, accurate data is invaluable to the proper
design and functioning of any future broadband support mecha-
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nism. It is also dispensable to proper administration by the agen-
cies concerned.

We must also ascertain whether existing statutes are adequate
to the task of establishing new and functioning support mecha-
nisms to ensure that all Americans have access to broadband com-
munications. I note that the National Broadband Plan recommends
broadening of the Universal Service Fund contribution base. I hope
our witnesses, especially Ms. Gillett of the Federal Communica-
tions Commission, will provide the members of this subcommittee
with their candid opinions concerning the extent to which the com-
mission’s statutory authority currently permits this. Should it not,
I again remind our witnesses that the Congress is the sole pro-
genitor of the commission’s authorities and should be consulted if
new powers are to be conferred or exercised.

In closing, I would like to thank the witnesses for appearing be-
fore us this morning to allow the members of the subcommittee to
avail themselves of the expertise of our witnesses. To our wit-
nesses’ dismay, I am sure, I will submit my questions, many of
them yes or no, for the record, and ask unanimous consent at this
time, Mr. Chairman, that I be permitted so to do. I also look for-
ward to continued debate on this matter and other matters related
to the implementation of the National Broadband Plan. I thank you
for the courtesy that you extended me this morning, Mr. Chairman.
I commend you for the hearing, and I yield back the balance of my
time.

Mr. BoucHER. Thank you very much, Chairman Dingell. The
gentleman from Alabama, Mr. Griffith, is recognized for 2 minutes.

OPENING STATEMENT OF HON. PARKER GRIFFITH, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ALABAMA

Mr. GRIFFITH. I would like to thank the chairman and ranking
member for calling this hearing today and also thank all of the wit-
nesses for your willingness to testify before this committee. Cur-
rently 95 percent of Americans have broadband access and only 5
percent do not. We on this committee realize that this is an issue
of unserved versus underserved. I am here today to advocate for
deployment of broadband to he unserved areas of our country and
assure that we properly qualify unserved and underserved. It is im-
perative that any policies we discuss foster competition.

In today’s business market, access to broadband is vital from the
boardroom to the farm, and everywhere in between. I believe that
we have been moving in the right direction with the deployment of
broadband. Free market principles and pro-investment policies
have yielded 200 million subscribers, up from 8 million over just
the last decade. Over the last 10 years private industry has in-
vested over $500 billion in broadband deployment. That is a stag-
gering number and one that confirms that those investments were
vital to reaching the current 200 million subscribers. If we stay on
this path and work together, I believe we can meet the goal of pro-
viding the remaining 100 million homes with access to broadband
service by 2020. Again, I thank you for your time today, and I look
forward to hearing your testimony.

Mr. BOUCHER. Thank you, Mr. Griffith. The gentleman from
Massachusetts, Mr. Markey, is recognized for 2 minutes.



13

OPENING STATEMENT OF HON. EDWARD J. MARKEY, A REP-
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH
OF MASSACHUSETTS

Mr. MARKEY. Thank you, Mr. Chairman. Thank you for having
this very important hearing. Welcome, Bureau Chief Gillett. I have
admired your work in Massachusetts over the years, and I am very
proud to have you now take on this great national responsibility.
As the lead House sponsor in 1996 of the E—Rate provision, I call
it the E-Rate, I was going to call it the E-Rate but I didn’t think
I could get away with it, so I just call it the E-Rate, it is important
for us to recognize that the children, that adults without broadband
should have access in schools and in libraries, but increasingly be-
cause according to the FCC 14 to 24 million Americans do not have
broadband accessible to them at all and another 93 million Ameri-
cans have chosen not to purchase broadband even if it is available
to them, we need strategies that can ensure that broadband does
reach them.

And so this is a huge issue for us. The OECD has said that we
have dropped to 15th in world rankings in broadband deployment,
so what I think we have to do is relying upon this National
Broadband Plan to have this discussion. We have to devise ways
that we harness new advances in technologies, insist on adminis-
trative efficiencies inside of the programs in order to drive down
costs and to create savings wherever possible, and we need to shift
over time to a more rational, stable source of funding while em-
bracing broadband as a service that all Americans should be enti-
tled to. It will become the indispensable infrastructure for the 21st
Century in our country and around the world. It will be a proxy
for economic growth in all sectors, energy, health care, education,
all parts of the American economy.

If we want to be number 1 for the 4 percent of our population
as opposed to the other 96 percent of the world, we just have to
decide if broadband is going to be at the center of that national
strategy. This hearing will go a long way towards helping us to es-
tablish a long-term plan. Thank you, Mr. Chairman.

Mr. BoUCHER. Thank you very much, Mr. Markey. The chair
would like to add its welcome also to the gentleman from Ohio, Mr.
Latta, as a new member of our subcommittee. We look forward to
working with you, and you are recognized for 2 minutes.

OPENING STATEMENT OF HON. ROBERT E. LATTA, A
REPRESENTATIVE IN CONGRESS FROM THE STATE OF OHIO

Mr. LATTA. Thank you very much, Mr. Chairman. It is an honor
for me to be on this subcommittee. I look forward to working with
you and the other members on the subcommittee. I represent one
of the most rural areas in the State of Ohio, and I am keenly aware
of the importance broadband deployment plays in the economic de-
velopment and in the nexus that this axis has the job creation. I
feel very strongly that the country’s free market private investment
approach to broadband expansion has been very successful. It is
also my understanding that according to the National Broadband
Plan 95 percent of the population has at least 4 megabyte per sec-
ond broadband service. I believe that the remaining 5 percent for
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service should be spent on the unserved areas where areas do not
have access to broadband.

We need to carefully look at how to expand service to ensure that
there is not an unfair advantage to one entity, especially in light
of the fact that private industry has invested billions of their own
capital to expand services. Additionally, I am concerned how the
FCC will define competition with the structure of the plan. Fur-
thermore, the plan has called for greater collection analysis of the
competition data. This is a bit worrisome as companies are essen-
tially being asked to hand over their proprietary data and poten-
tially fuel competition to their services by the government or their
private sector counterparts.

There must be safeguards put in place and an assurance that the
government does not get in the business of competing with this al-
ready hyper competitive industry. It is important that while serv-
ing to reach this remaining 5 percent of the unserved household,
that jobs are indeed created. I am critical of increasing bureau-
cratic red tape through any government initiative when the free
market can do better. We need to assure that any of the require-
ments are not detrimental to job creation in Ohio or across the
country. Broadband expansion can help the economy by creating
new jobs related to the deployment of necessary infrastructure, as
well as by giving unemployed workers access to tools that will help
them find and prepare for new jobs.

It is my hope that the FCC does indeed focus on broadband de-
ployment which will bring jobs and economic development to rural
areas and not focus on policy or if the FCC has questionable au-
thority. I want to thank the chairman again for this opportunity.
I look forward to hearing the testimony from the witnesses. I yield
back.

[The prepared statement of Mr. Latta follows:]
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Congressman Robert E. Latta

The Committee on Energy & Commerce

Subcommittee on Communications, Technology & the Internet
Opening Statement — For the Record

MR. CHAIRMAN: RANKING MEMBER STEARNS: Thank you, it is an honor to be
the most recently appointed member of the Energy & Commerce Committee and I am pleased to
have been appointed to the Communications, Technology & the Internet Subcommittee. Ilook
forward to working with all of you on the important issues before this subcommittee.

Representing one of the most rural areas of Ohio, [ am keenly aware of the importance
broadband deployment plays in economic development and the nexus this access has to job
creation. I feel very strongly that the country’s free-market, private investment approach to
broadband expansion has been very successful. It is my understanding, that according to the
national broadband plan, 95% of the population has at least 4 megabit-per-second broadband
service. I believe that the remaining 5% stretch for service should be spent on “unserved” areas,
where areas do not have access to broadband.

We need to carefully look at how to expand service to ensure that there is not an unfair
advantage to any one entity, especially in light of the fact that private industry has invested
billions of their own capital to expand services. Additionally, I am concerned with how the FCC
will define “competition” within the structure of the plan. Furthermore, the plan has called for
greater collection and analysis of competition data. This is a bit worrisome to me as companies
are essentially being asked to hand over their proprietary data to potentially fuel competition to
their services by the government or their private sector counterparts. There must be safeguards
put in place and an assurance that the government does not get into the business of competing

with this already hypercompetitive industry.
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It is imperative that while striving to reach this remaining 5% of the unserved
households, that jobs are indeed created. Iam critical of increasing bureaucratic red tape through
any government initiative, when the free market can do it better. We need to ensure that any new
requirements are not detrimental to job creation in Ohio and across the country. At a time when
the unemployment rate is over 12% in many parts of my District, we need to work towards
creating new, high paying jobs. Broadband expansion can help the economy by creating new
jobs related to the deployment of the necessary infrastructure, as well as by giving unemployed
workers access to tools that will help them find and prepare for new jobs. I am hopeful this will
be the case, as the so called “stimulus bill”, or ARRA, has done anything but create an
environment that is conducive to job growth in Ohio. On the contrary, we have seen a continued
increase in the unemployment rate since the bill was signed into law. It is my hope that the FCC
does indeed focus on broadband deployment, which will bring jobs and economic development
to rural areas, and not focus on policy areas where the FCC has questionable authority.

Mr. Chairman, thank you for this opportunity, and I look forward to hearing the

testimony from the witnesses on the panel today. [Yield Back]
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Mr. BOUCHER. Thank you very much, Mr. Latta. The gentle lady
from California, Ms. Eshoo, is recognized for 2 minutes.

OPENING STATEMENT OF HON. ANNA G. ESHOO, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI-
FORNIA

Ms. EsHOO. Thank you, Mr. Chairman, for scheduling this hear-
ing to continue to explore options for deploying broadband in ways
that all Americans, not just some, but all Americans will have ac-
cess to it. The National Broadband Plan makes inclusion an essen-
tial priority with a goal of reaching, as we know, 100 million house-
holds with 100 megabits per second service by 2020. I think that
this is an ambitious plan, and I think it is just what we need to
do. We need to be ambitious given, as you stated earlier, our 16th
position in the world. We can’t afford to leave some Americans in
the dust while others move ahead with broadband access in a way
that turns the underserved and the unserved regions of our nation
into virtual reality ghost towns.

I am pleased that the National Broadband Plan contains ideas
already offered by members. I introduced one that would require
broadband conduit to be installed for federal highway projects. It
is the dig once concept, which is what I call it anyway, and I think
it makes sense from the financial and administrative sense. We can
guarantee the infrastructure that goes where our highway system
goes and reap the cost savings of doing a 2 for 1 dig. And so I hope
to see this move. I think it is smart. I think it makes sense. It is
pragmatic, and I look forward to seeing it happen.

Inclusion and access can’t be achieved without funding, and I
think that we need to update the Universal Service Fund to recog-
nize broadband as a primary communications tool. Certainly, Rep-
resentative Matsui’s bill moves in that direction. I support it. Mr.
Markey’s bill, which takes the E-Rate program to the next level, I
am proud to support. So I think that we need to build in these
pieces of legislation in order to keep moving ahead. We are only
going to reach the last mile, in my view, with a unified sense of
purpose. As I look out at the witnesses here today there is a di-
verse range of interest, and I am looking forward to hearing how
you see us reaching and serving the last mile in a way that is in-
clusive and affordable. So thank you, Mr. Chairman, for continuing
this series of hearings. They are most valuable, obviously, on the
broadband plan, and I can’t wait for the implementation phase. I
yield back.

Mr. BoOUCHER. Thank you very much, Ms. Eshoo. The gentle lady
from the State of Tennessee, Ms. Blackburn, is recognized for 2
minutes.

OPENING STATEMENT OF HON. MARSHA BLACKBURN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF TEN-
NESSEE

Ms. BLACKBURN. Thank you, Mr. Chairman, and I thank you for
the hearing and for the focus that we have on this issue. And I
want to say welcome to all of you who are before us today. We are
glad you are here. I will tell you if we had been doing our work
in the manner in which we should have been, you would not have
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to be here today. We do need to put our attention on the 7 million
people that do not have access to broadband, and that should be
the focus of our attention. But we should have gone about our map-
ping processes first and then we should have issued the definitions
of what unserved and underserved were going to be. Instead, this
committee after much discussion, decided that that would be boot-
ed to the FCC who then decided they would boot it on to others.
So we need to look at where we are placing the ability to deter-
mine what this is. Now do local governments have a role to play
in this? They do, but they don’t need to be competing with private
companies. That is why we need to be looking at these definitions,
and then making a determination how we go about with completing
the rest of this broadband access but not driving up costs for the
consumer. I am looking forward to hearing what you all have to
say, and welcome to the committee. Mr. Chairman, I yield back.
[The prepared statement of Ms. Blackburn follows:]
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Honorable Marsha Blackburn (TN-07)
Committee on Energy and Commerce
Subcommittee on Communications, Technology, and the

, Internet .
Hearing: “The National Broadband Plan: Deploying Quality
Broadband Services to the Last Mile”
Opening Statement
April 21, 2010

Thank you, Mr. Chairman. It has been very well documented that
95% of the country has access to Broadband. Theretore, I need to
reiterate my belief that we need to spend our time focusing on the
5% of the country (or more specifically, the 7 million homes) that
do not have access to Broadband services.

There is no doubt that municipalities can not provide broadband as
well, or as efficiently, or as economically competitively as private
companies However, there is a role for the government to get
involved in these remote areas where private investment is not
occurring. But again, municipalities must focus their role in areas
where it is otherwise economically unappealing for private
investment. We don’t need government competing with the
private sector. This would only drive up costs and take away good
paying jobs.

I look forward to hearing from each of the panelists and discussing
how we can best work to insure that we connect broadband to the

unserved before we refocus our efforts on the underserved.

I yield back the balance of my time.
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Mr. BOUCHER. Thank you very much, Ms. Blackburn. The gentle
lady from the Virgin Islands, Ms. Christensen, is recognized for 2
minutes.

OPENING STATEMENT OF HON. CLIFF STEARNS, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA

Mrs. CHRISTENSEN. Thank you, Chairman Boucher, and Ranking
Member Stearns for this second hearing on the National
Broadband Plan. As a representative of a district that is second to
last in broadband penetration the implementation of the last mile
is very important to my constituents as it is to tribal areas and
many communities of color who I am sure make up much of the
14 to 24 million Americans to whom broadband is unavailable or
the 93 million or more who are not using it. These communities are
at a health, educational, and economic disadvantage, and so the op-
timal deployment of the last mile as well as the middle mile and
efforts to increase adoption are critical if our communities are to
thrive and our nation is to remain competitive.

I think that the National Broadband Plan’s recommendation to
expand universal service program to cover broadband and the ex-
pansion of the Community Connect program are a great start. I
look forward to the discussions on these and other recommenda-
tions during this hearing, and while I recognize that this hearing
is not specifically on BTOP or BIP they represent an immediate in-
vestment opportunity to the territories, many of which are long dis-
tances from the mainland and depend greatly on broadband deploy-
ment. To date only 2 grants were awarded to the territories in
round one. It is my hope they will do better in round two because
it is important that we get the funding to these areas. I would also
like to welcome our witnesses and look forward to their testimony
and the discussion on broadband funding and deployment today.
Thank you.

Mr. BOUCHER. Thank you, Ms. Christensen. The gentleman from
Nebraska, Mr. Terry, is recognized for 2 minutes.

OPENING STATEMENT OF HON. LEE TERRY, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF NEBRASKA

Mr. TERRY. Thank you, Mr. Chairman, for holding this hearing,
and I look forward to the series of hearings that we will have on
the National Broadband Plan. That said, I do hope that the actual
last mile wired line and wireless providers will be able to testify
in future hearings. They are doing an excellent job according to the
plan, which states that approximately 290 million Americans, 95
percent of the population, have access to at least 4 megabits per
second broadband service. If we are going to meet the goals set out
in the plan then it makes sense to have federal programs like the
Universal Service Fund concentrate on the small 5 percent of the
unserved population that do not have access to broadband.

These homes are primarily in very rural areas in which it is oth-
erwise uneconomic for the private sector to serve. As we have seen
by the massive investments made over the last decade, the private
sector is more than willing to provide service to the rest of the
country. It should come as no surprise to anyone in this room when
I say I truly hope this committee will have the opportunity to ad-
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vance a much-needed USF reform bill, and which the chairman
and I have worked so hard on over the years. Again, I think you,
Chairman Boucher, for holding this hearing and look forward to fu-
ture hearings. I yield back the rest of my time.

Mr. BOUCHER. Thank you very much, Mr. Terry. The gentleman
from Pennsylvania, Mr. Doyle, is recognized for 2 minutes.

Mr. DoYLE. Thank you, Mr. Chairman. I waive.

Mr. BOUCHER. Thank you. The 2 minutes will be added to your
time for questioning our witnesses. The gentleman from North
Carolina, Mr. Butterfield, is recognized for 2 minutes.

OPENING STATEMENT OF HON. G.K. BUTTERFIELD, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF NORTH
CAROLINA

Mr. BUTTERFIELD. Thank you, Mr. Chairman, for holding this
hearing today on deploying broadband to the last mile. While the
majority of Americans enjoy access to a fast broadband connection
there is a significant segment that does not, and so my comments
today will be for those who do not have access to broadband. Those
who fall into that category either use dial up or simply go without
the technology that connects us to the internet. These unserved
and underserved regions should be of the highest concern to those
who are charged with fulfilling Congress’ intent of nationwide and
universal broadband deployment and accessibility. I am concerned
of the amount of BTOP and BIP funds that have been awarded to
date. Out of the $7.2 billion appropriated to NTIA and RUS, only
a little more than $2 billion has been awarded.

With a tremendous need, particularly in rural areas like mine,
more must be done to expeditiously award qualified applicants.
More than a dozen applications came from my district, yet only 1
statewide middle mile infrastructure project has been funded. That
award will benefit my state by connecting anchor institutions, hos-
pitals, and libraries, but will not benefit my constituents that still
lack a home connection. The National Broadband Plan also rec-
ommends that municipalities lacking access to affordable
broadband fill the void through a municipally-owned operator. This
is already happening in a municipally-owned city in my district,
Wilson, North Carolina, where Green Light, the city’s municipally-
owned broadband, is providing fiber to home for every customer at
an affordable cost.

The city applied for round 1 of BTOP funds and was not funded
and it does not qualify for BIP second round funding. Having in-
vested $30 million of their own money, the city has built a success-
ful world class system only to be denied federal assistance for its
continued operation. Wilson is lucky to have been able to sustain
themselves for so long, but other regions of the district simply go
without access to the tools that we all take for granted. Mr. Chair-
man, my time has expired. I want to thank you for your leadership
on this issue. I look forward to hearing from the witnesses. I yield
back the balance of my time.

Mr. BOUCHER. Thank you, Mr. Butterfield. The gentleman from
Vermont, Mr. Welch, is recognized for 2 minutes.
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OPENING STATEMENT OF HON. PETER WELCH, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF VERMONT

Mr. WELCH. Thank you very much, Mr. Chairman, and Ranking
Member Stearns. Vermont is intimately familiar with the chal-
lenges of last mile broadband deployment. We have got close to 20
percent of Vermonters currently lacking access to high speed
broadband, and the majority of Vermont lacks access to state of the
art communication tools like Wi-Fi and town centers and mobile
television services, so we have got a long way to go. And, of course,
in this day and age access to broadband is no longer a luxury, it
is a necessity, and for Vermont and other states like Vermont to
compete in the 21st Century, we have got to take greater strides
towards achieving universal access, and to fail in this effort would
be to fail large slots of rural America, including Vermont.

So that is why I support the National Broadband Plan proposed
reform of the Universal Service Fund and expansion of the Com-
munity Connect program. We have got to reach that goal of deploy-
ing broadband facilities capable of actual download speeds of 4
megabits upload speeds of 1 megabits to 99 percent of the unserved
population by 2020. I am hoping to learn more today. I appreciate
you being here and all of the work that you are doing and look for-
ward to getting from where we are to where we need to be as
quickly as possible. And I yield back.

Mr. BOUCHER. Thank you, Mr. Welch. The gentle lady from Flor-
ida, Ms. Castor, is recognized for 2 minutes.

OPENING STATEMENT OF HON. KATHY CASTOR, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA

Ms. CasTOR. Thank you, Chairman Boucher, for calling this
hearing, and welcome to our witnesses. Since the Comcast
BitTorrent case, many people have been wondering what is in store
for the National Broadband Plan. The plan’s overarching mission
is very important, and that is to bring the tremendous power of the
internet to all Americans, rural or urban, rich or poor, young or
old. So in my view the last mile is not just about geography. There
are millions of Americans, many of them in well-served commu-
nities like mine, who simply do not have the resources to take ad-
vantage of the world at their fingertips. In addition, the Universal
Service Fund has served many telephone users well over the years
but it is time for an update, and the plan aims to reform the USF
and bring it into the broadband age, and I am supportive of these
efforts.

Many of you have heard me mention before that Floridians over
time have paid into the USF much more than we have received
back and we need reform. I want to make sure that the funds are
intended for broadband and adoption in the new versions of the
USF are distributed more evenly across communities in the last
mile in the truest sense of that phrase. I would also like to hear
what the witnesses have to say about the FCC’s ability to reform
the USF in the post-Comcast BitTorrent world. We need to figure
out if the FCC has the authority it needs to make changes to how
we pay into the USF and expand it to include broadband.

Regulatory uncertainty is not good for business and it is not good
for consumers, so now it is time for Congress and the FCC to dig
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in and do what it takes to bring the real world infrastructure that
gets us to the last mile. Thank you all, and I look forward to your
testimony. I yield back.

Mr. BOUCHER. Thank you, Ms. Castor. The gentleman from Illi-
nois, Mr. Rush, is recognized for 2 minutes.

OPENING STATEMENT OF HON. BOBBY L. RUSH, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. RusH. Thank you, Mr. Chairman. I want to thank the rank-
ing member and say good morning and welcome to each one of our
witnesses here today. I want to thank you for appearing to offer
your views on the program as well as your recommendations on
how to best deploy broadband to individuals and families in
unserved and underserved areas. In 1989 there was a blockbuster
movie produced and directed by Kevin Costner called the Field of
Dreams, and Kevin Costner plays an Iowa corn farmer, Ray
Kinsella, who hears voices that tell him to build—if he would build
it, he would come or they would come. Going on blind faith and his
interpretation of what those voices have commanded of him, Ray
invests extraordinary measures of times and resources to construct
a baseball diamond in his corn field.

Nearly a year later, and following the jeers of neighbors and im-
pending bankruptcy, his vision becomes manifest when the ghosts
of Chicago White Sox, including the infamous Shoeless Joe Jack-
son, appear literally out of thin air to practice and play on that
corn field diamond. The top leaders and management of commu-
nication companies have not only told us but are showing us time
and time again that they are not like Ray Kinsella. Unlike Mr.
Kinsella, they are not novices in business. Unlike Mr. Kinsella,
these business leaders are driven by the prospects of generating
hard cash assets and handsome returns for their shareholders.
And, unfortunately, unlike Ray, some of these companies have lost
touch with the vision of their own founders to be content with mod-
est profits while erring on the side of consistently growing their
networks through all economic cycles.

Just a generation or two ago, a large percentage of these compa-
nies and even public utilities were owned by a wider basis of share-
holders. Many of these shareholders held but a few shares of stock
in a given company and were content to know that their invest-
ment would provide them with predictable income and stable divi-
dends. These wide bases have strengthened increasingly over the
years and some of these companies have been reorganized so as to
avoid or to minimize their public interest obligation and duties
under the law. They are now comprised of smaller and smaller
groups of extremely wealthy individuals and giant financial institu-
tions whose interest in expanding their networks are inseparable
from what the last few sets of quarterly profits on these companies’
income statements show. Therein lies the rub, Mr. Chairman, and
members of the subcommittee. How can we find that swing spot
where network expansion and broadband deployment intersect
with the motives of emerging and mature communications compa-
nies alike.

And I will be listening intently to what the witnesses have to say
today in their testimony, and during the question and answer pe-
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riod to hear how best Congress can promote the goal of the Na-
tional Broadband Plan, deploying broadband facilities to 99 percent
of the unserved population by the year 2020. We are in 2010 now.
Ten years isn’t a lot of time. Let us start talking and start working
and start making it happen. Thank you. I yield back the balance
of my time.

Mr. BOUCHER. Thank you very much, Mr. Rush. The gentleman
from Washington State, Mr. Inslee, is recognized for 2 minutes.

Mr. INSLEE. Thank you. I just want to note where the longest
last mile is, which is in the tribal communities, and hope that we
can discuss ways to advance finishing that longest last mile. We
have got infrastructure challenges. We have got government rela-
tionship challenges. We have got some good progress with 57 tribes
out in Washington. I think there are things we can do, and I hope
we will talk about ways to get that done today. Thanks.

Mr. BOUCHER. Thank you, Mr. Inslee. The gentle lady from Colo-
rado, Ms. DeGette, is recognized for 2 minutes.

Ms. DEGETTE. Mr. Chairman, these are obviously concerns that
we share even in urban districts as I discussed at the last hearing.
And with that, I will submit my opening statement and look for-
ward to the testimony.

Mr. BoucHER. Thank you very much, Ms. DeGette. We will add
2 minutes to your time for questioning our panel of witnesses. We
turn now to our panel, and I want to welcome each of them. I will
say just a brief word of introduction about each, and then we will
be very pleased to hear from you. Sharon Gillett is the Chief of the
Wireline Competition Bureau at the Federal Communications Com-
mission, and was a participant in the construction of the National
Broadband Plan. David Villano is the Assistant Administrator of
the Telecommunications Program at Rural Development at the
U.S. Department of Agriculture. Joe Garcia is the Regional Vice
President for the National Congress of American Indians. Derek
Turner is a Research Director for Free Press. Mark Dankberg is
the Chairman and CEO of ViaSat, Inc. Austin Carroll is the Gen-
eral Manager of the Hopkinsville Electric System from Hopkins-
ville, Kentucky. And Jeffrey Eisenach is the Managing Director and
Principal for Navigant Economics LLC.

We welcome each of you this morning, and without objection your
prepared written statements will be inserted in the record. We
would welcome your oral summaries and ask that you try to keep
those to approximately 5 minutes. Ms. Gillett, we are glad to have
you here. Congratulations on the fine work with the broadband
plan, and we look forward to hearing from you.
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STATEMENTS OF SHARON GILLETT, CHIEF, WIRELINE COM-
PETITION BUREAU, FEDERAL COMMUNICATIONS COMMIS-
SION; DAVID VILLANO, ASSISTANT ADMINISTRATOR, TELE-
COMMUNICATIONS PROGRAM, RURAL DEVELOPMENT, U.S.
DEPARTMENT OF AGRICULTURE; JOE GARCIA, REGIONAL
VICE PRESIDENT, NATIONAL CONGRESS OF AMERICAN INDI-
ANS; S. DEREK TURNER, RESEARCH DIRECTOR, FREE PRESS;
MARK DANKBERG, CHAIRMAN AND CEO, VIASAT, INC.; AUS-
TIN CARROLL, GENERAL MANAGER, HOPKINSVILLE ELEC-
TRIC SYSTEM; JEFFREY A. EISENACH, MANAGING DIRECTOR
& PRINCIPAL, NAVIGANT ECONOMICS LLC

STATEMENT OF SHARON GILLETT

Ms. GILLETT. Thank you, Chairman Boucher, Ranking Member
Stearns, and members of the subcommittee for the opportunity to
testify today about broadband deployment as described in the Na-
tional Broadband Plan. I am also submitting a technical paper that
the FCC is publishing on the topic, and I request that it be made
part of the record.

Mr. BoucHER. Without objection.

[The information appears at the conclusion of the hearing.]

Ms. GILLETT. Thank you. As you know, the plan stems from a
Congressional directive to ensure that all people in the U.S. have
access to broadband capability. To meet that objective, the FCC
needed to size the gap between current broadband deployment lev-
els and the goal of deployment to everyone. Given the limited state
of available data on broadband deployment, sizing the gap was not
a simple task. It involved considerable effort to gather the best
available data and incorporate it into a comprehensive model of the
current status of broadband deployment. This model considers a
housing unit to have access to broadband capability if it is close
enough to today’s telephone or cable network infrastructure such
that a service provider can deliver broadband at actual speed of 4
mggabits per second download and 1 megabit per second upload
today.

The model estimates that 95 percent of the housing units in the
U.S. can be served from today’s infrastructure, meaning that about
14 million Americans cannot be served. Just because a housing
unit can be served, however, does not mean that it is. There is no
guarantee that a provider makes a retail service available to every
home that its network is capable of serving. As a result, the actual
number of citizens who cannot purchase broadband service is likely
higher than 14 million. Limitations in the model data sources also
contribute to sensitivities in the 95 percent estimate.

For example, we relied on public cable industry data, which esti-
mates that 90 percent of housing units are reachable with cable-
based broadband. This data attributes cable broadband availability
to entire cable franchise areas if any part of the franchise area is
served with two-way capability. This attribution is accurate in
most, but not all, cases, and accordingly the 90 percent figure may
be an overstatement. The plan’s estimate of an additional 5 percent
of housing units that are reachable only through telephone-based
broadband is similarly based on limited data. The model relied on
data for a number of states as an input to a statistical regression
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analysis that allowed us to adapt the conclusions from these states
to the rest of the nation.

And I will add that exactly because of the kinds of concerns
raised by Chairman Boucher, we did not rely on Virginia data as
one of the states. As is generally the case though with statistical
extrapolation there is also estimates rather than exact figures. As
a complement to the broadband infrastructure modeling effort, we
also analyzed FCC broadband subscribership data recognizing that
such analysis is an imperfect means of assessing broadband avail-
ability. This analysis suggests that 92 percent of Americans live in
areas where broadband service is offered, meaning that as many as
24 million Americans live in areas where broadband service is not
offered.

Based on these 2 methods of sizing the broadband deployment
cap, we conclude that broadband is unavailable to approximately
14 to 22 million Americans. The model developed for the plan also
estimates the financial commitments needed to reach unserved
homes and the likely resulting revenues. This financial modeling
shows that for today’s unserved homes, which are largely located
in low density rural areas. The private sector business case to
reach them simply does not add up. While the market has done a
great job of getting broadband to much of America, market incen-
tives alone will not be enough to reach the homes that remain
unserved today. Just as the current Universal Service Fund was in-
strumental in ensuring the availability of telephone service to over
99 percent of Americans, so too will a financial commitment to uni-
versal broadband service be necessary to ensure that broadband
availability surpasses 95 percent in the future.

Two helpful developments should improve data on the unserved.
First, as a result of the Broadband Data Improvement Act, states
are now gathering data about broadband deployment and by next
February this data will be integrated into a national broadband
map. Second, later this year the FCC will propose revisions to its
broadband data gathering methodology consistent with rec-
ommendations in the plan. We look forward to working with Con-
gress, industry representatives, and public interest advocates to
fashion a new regime of broadband data collection that will provide
Congress and the FCC with the relevant data we need while re-
specting industry’s concerns regarding data that is legitimately
competitively sensitive.

Allow me to conclude by sharing with you that when I served as
a state commissioner, lack of broadband availability was the top
constituent complaint for legislators from rural districts, and now
such complaints are the most frequent correspondence I receive
from members of this august body. The addresses are all over the
country but the issues are the same. In homes without broadband
children are at an educational disadvantage. Parents are shut out
from jobs that require online applications and no one can access
critical government information and services online. If you live in
one of those homes, it matters little to you whether broadband is
available to 90, 92 or 95 percent of Americans. What matters most
is that broadband is not available to 100 percent of the home that
you live in.
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Solving that problem lies at the heart of the National Broadband
Plan and reflects the very core of the FCC’s mission in the 21st
Century to work to make sure that America has world-leading high
speed broadband networks. Thank you again for inviting me to tes-
tify and I will be happy to address any questions.

[The prepared statement of Ms. Gillett follows:]
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Written Statement of
Sharon Gillett
Chief, Wireline Competition Bureau
Federal Communications Commission

“The National Broadband Plan: Deploying Quality Broadband Services to the
Last Mile”

Hearing before the
Subcommittee on Communications, Technology, and the Internet
United States House of Representatives
April 21,2010

Chairman Boucher, Ranking Member Stearns, Members of the Subcommittee, thank you
for the opportunity to testify today about broadband deployment as described in the
National Broadband Plan.

As you know, the Plan stems from a Congressional directive that the FCC prepare a
“national broadband plan” that “shall seek to ensure that all people of the United States
have access to broadband capability,” include a strategy for affordability and adoption of
broadband communications, and also recommend ways that broadband can be harnessed
to tackle important “national purposes.”

To meet the Plan’s first objective of ensuring “that all people of the United States have
access to broadband capability,” it was necessary for the FCC to size the gap — that is, to
determine the difference between where we are today on broadband deployment, and
where the Congressional directive tells us we need to be, namely that “all people of the
United States have access to broadband capability.”

Sizing the gap was not a simple task, given the limited state of data that is currently
publicly available about where broadband infrastructure and service are available in the
United States. As a result, determining the current status of broadband deployment
involved considerable effort to gather the limited but best available data and incorporate
it into a model that used statistical techniques to extrapolate where necessary. All models
have limits, as they depend upon assumptions regarding inputs and analyses. But the fact
that no model is a perfect representation of reality does not diminish the value of models
as a useful analytical tool.

In the model developed for the National Broadband Plan, a housing unit is determined to
have “access to broadband capability” if it is located close enough to today’s telephone or
cable network infrastructure that it is technically feasible for a service provider to deliver
broadband to those homes at actual speeds of 4 Mbps download and 1 Mbps upload
today. Using that definition of access, the Plan estimates that 95% of the housing units in
the U.S. can be served from today’s infrastructure, meaning that at least 7 million U.S.
housing units, or about 14 million Americans, cannot be served.
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Just because a housing unit can be served, however, does not mean that it is served.
There is no guarantee that a provider makes a retail service available to every home that
its network is capable of serving. As a result, the actual number of citizens who cannot
purchase broadband service is likely to be higher than 14 million.

Limitations in the data sources available to the FCC and used for the model! also
contribute to sensitivities in the estimate that 95% of U.S. housing units can be served
with broadband today. For example, the cable industry data we used comes from Warren
Media’s Media Prints database, a public source that estimates 90% of housing units are
reachable with cable-based broadband. This source attributes cable broadband
availability to entire cable franchise service areas if any part of the franchise area is
served with broadband. While this attribution is accurate in most cases, it is not accurate
in all, and as a result the 90% figure may be an overstatement.

The Plan’s estimate of an additional 5% of housing units reachable only through
telephone-based broadband — typically Digital Subscriber Line (DSL) technology — is
similarly based on limited data. The model relied on proprietary telephone network data
that was available for a number of states, which we then used as an input to a statistical
extrapolation technique (regression analysis) that allowed us to adapt the conclusions
from these states to the rest of the nation. As is generally the case when statistical
extrapolation techniques are used, the results are estimates rather than exact figures.

The broadband infrastructure deployment model developed for the Plan is not the only
method the FCC is using to determine the size of the broadband deployment gap in the
U.S. We also analyzed broadband subscribership data that we collect from service
providers. Although analysis of broadband subscribership data is an imperfect means of
assessing broadband availability, this analysis suggests that 92 percent of Americans live
in areas where broadband service is offered, meaning that as many as 24 million
Americans live in areas where broadband service is not offered.

While the results of this analysis are imperfect, they are, like the like the output of the
Broadband Plan team model, a reasonable indicator of broadband availability. Based on
these two methods of determining the size of the broadband deployment gap, we believe
that broadband is unavailable to approximately 14 to 24 million Americans.

In addition to estimating the number of unserved housing units in the U.S., the model
developed for the Plan also estimates the financial commitments needed to reach the
unserved homes, and the likely revenues that would result for a commercial provider.
This financial modeling showed us that for today’s unserved homes, largely located in
low-density rural areas, the private sector business case to reach them simply does not
add up. While the market has done a great job of getting broadband to much of America,
market incentives alone will not be enough to reach these remaining unserved homes.

Just as the current Universal Service Fund was instrumental in ensuring the availability of
telephone service to over 99% of Americans, so too will a financial commitment to
universal broadband service be necessary to ensure that broadband availability surpasses
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95% in the future.

It is also important to clarify that the 95% estimate refers to availability of broadband,
not adoption. The Plan estimates the current adoption rate at 65%, meaning that 93
million Americans have chosen not to purchase broadband even if it is available to them.
Cost, relevance, and digital literacy are important factors influencing those decisions.
This is a different set of issues from those affecting the 14 to 24 million Americans for
whom broadband is simply not available where they live, meaning that those who want
to purchase broadband simply cannot.

The good news is that better data about broadband deployment is on the way. Two
developments already in process should improve our ability to estimate more precisely
the number and locations of Americans unserved with broadband. As a result of the
Broadband Data Improvement Act, administered by the NTIA with technical assistance
from the FCC, states are now gathering, primarily from industry, the first round of data
that is specifically targeted at mapping broadband deployment. By next February, this
data will have been integrated into the first national broadband map, which, as Congress
directed, will be interactive and searchable.

In addition, later this year the FCC will propose revisions to its broadband data gathering
to implement the Plan’s recommendations regarding collecting a wider range of
broadband data points so that questions about broadband availability can be answered
more accurately in the future. We look forward to working with Congress, industry
representatives, and public interest advocates to fashion a new regime of broadband data
collection that will provide Congress and the FCC with the relevant data it needs to track
progress, while respecting industry’s concerns regarding data that is legitimately
competitively sensitive.

When I served as a state commissioner, I learned that lack of broadband availability was
the top constituent complaint to legislators from the rural and mountainous western
portion of Massachusetts. And as Chief of the FCC’s Wireline Bureau, far and away the
most frequent correspondence I receive from members of this august body contains the
same constituent complaint. The addresses are all over the country, but the issues are the
same. In homes without broadband, children are at an educational disadvantage, parents
are shut out from jobs that require online applications, and no one can access critical
government information and services online. If you live in one of those homes, it may
matter little to you whether broadband is available to 90, 92, or 95% of Americans. What
matters most is that broadband is not available to 100% of the home you live in. And that
is the problem that the National Broadband Plan is ultimately aimed at solving.

Thank you again for inviting me to testify and I will be happy to address any questions.

HitH

L
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Mr. BoucHER. Thank you very much, Ms. Gillett. Mr. Villano.

STATEMENT OF DAVID VILLANO

Mr. VILLANO. Thank you. Chairman Boucher, Ranking Member
Stearns, members of the committee, thank you for the opportunity
to discuss the Department of Agriculture’s broadband program,
specifically USDA’s Community Connect Grant Program, adminis-
tered by our Rural Utilities Service. We appreciate the work and
support you and members of Congress have provided to help build
a strong, dependable and affordable broadband infrastructure in
rural areas. Rural development is truly committed to the future of
rural communities. Throughout my 33-year career with rural devel-
opment, I have worked in virtually all the programs, including
business, housing, community facilities, and most recently our
Telecommunications Program.

My career began in the field and since coming to our national of-
fice in Washington, D.C., I have seen firsthand the tremendous im-
pact that our investments made in rural communities. In my cur-
rent position, I am responsible for all rural development tele-
communication programs, and I can think of no program more fun-
damental to the future of rural America. The expansion of advance
telecommunication network strengthens our nation’s economy and
its growth. Yet, in our rural communities internet use trails that
of urban areas. At RUS, we view modern broadband infrastructure
investment and rural economic competitiveness as a fundamental
building block of sustaining economic development.

Communities lacking access to modern broadband service are at
a severe disadvantage. During the past 60 years, RUS has provided
nearly $19 billion in loans and grants to build communication in-
frastructure in rural communities across the United States. Since
1995, all RUS financed telecommunication facilities have been
broadband capable. Our broadband loan program created by the
2002 Farm Bill has provided over $1.1 billion in loans to more than
90 broadband projects in rural communities spanning 42 states.
Our distance learning and telemedicine program, also part of the
2002 Farm Bill, provides loans and grants for educational opportu-
nities and health care services such as computer networks, tele-
medicine capabilities, electronic medical records, and interactive
educational facilities to rural communities.

To date, our distance learning and telemedicine program have
funded nearly 1,000 projects in over 40 states totaling $400 million.
In 2009, the American Recovery and Reinvestment Act provided an
additional $2.5 billion for broadband loans and grants. The Recov-
ery Act allows USDA to provide a flexible mix of loans, grants, and
loan-grant combinations similar to our water and community facil-
ity programs, which will make more project in unserved areas fea-
sible and eligible for funding.

Our Community Connect grant program was created in 2002 to
meet the needs of totally unserved areas. Community Connect pro-
vides grants to eligible applicants to establish broadband service on
a community-oriented connectivity basis. Broadband service funded
through the program must foster economic growth and deliver en-
hanced educational, health care, and public safety services. Com-
munity Connect has provided more than $98 million funds to pro-
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vide broadband services in 197 unserved communities, including
some of the lowest income, neediest, and often highest cost to serve
areas in the nation. Twenty-five percent of them have gone to trib-
al areas. The demand for our Community Connect program has
been considerable. Last year alone, RUS received over 200 applica-
tions requesting over $200 million for the $13 million that we had
available.

An excellent example of the impact of the Community Connect
program is the grant awarded to Sacred Wind Communications.
This $436,000 Community Connect grant made in 2005 funded
broadband service for the community of Huerfano, New Mexico, on
the Navajo reservation. Today, Navajos of all ages come to the cen-
ter to use the computers to check their e-mail, perform searches,
job hunt, do homework assignments, play educational games, apply
to college, and to meet with others for social and e-commerce busi-
ness purposes. In October of 2009 American Express announced
that Sacred Wind Communications was voted the most aspiring
small business in America in the company’s Shine a Light contest.
This is but one example of how Community Connect serves a cata-
lyst for sustainable broadband adoption in rural areas.

There is no single solution to the complicated mission of bringing
advanced telecommunication services to every citizen. Government
incentives, cost support mechanisms, changes in technology, and
private investment all play a role. The $98 million invested
through our Community Connect program is just one tool in the
toolbox to achieve the Administration and Congress’ broadband pol-
icy goals. As the most longstanding direct federal grant program to
promote rural broadband Community Connect is worthy of further
study to draw lessons learned, not only in terms of broadband de-
ployment but in the impact on economic development, health care
opportunities, education, and other key indicators of the vibrancy
of local communities. These lessons can be applied to the analyst
of much larger investments now being undertaken through the Re-
covery Act to promote broadband throughout the United States.

Rural communities will always face challenges in competing eco-
nomically but they are stronger today because or the partnership
forged at USDA’s Rural Development. It is an honor and a privi-
lege to work with you and our federal partners throughout the
Obama Administration to make affordable broadband service wide-
ly available throughout rural America. Thank you again for invit-
ing me here to testify. I will be glad to address any questions you
may have.

[The prepared statement of Mr. Villano was unavailable at the
time of printing.]

Mr. BOUCHER. Thank you very much, Mr. Villano. Mr. Garcia.

STATEMENT OF JOE GARCIA

Mr. GARCIA. Good morning. I am Joe Garcia, and I am the cur-
rent chairman of the All Indian Pueblo Council in New Mexico, and
also the vice president representing the National Congress of
American Indians, also former president of the National Congress.
Chairman Boucher, Ranking Member Stearns, and members of the
committee, thank you for the opportunity to provide this testimony
on the great potential of the National Broadband Plan to serve In-
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dian country. Today, some 90 percent of Native Americans living
in Indian country do not have affordable or reliable high speed ac-
cess to the internet. The economic, cultural and human significance
of that fact cannot be underestimated. Connecting Indian country
with the world can reverse centuries of isolation and neglect.

In the National Broadband Plan, however, Indian country was
not an afterthought. Concepts such as a tribal-centric deployment
models and core community institutions are now becoming part of
the FCC’s vocabulary. The FCC now understands that carriers
have often stopped at the borders of Indian country and why tribes
often find themselves as the only ones willing to make the commit-
ment to provide these services to their citizens. These lessons have
taught us an important fact about telecom and Indian country. De-
ployment must be sustainable before it can ever hope to be profit-
able.

The submission of the plan to Congress is only the beginning of
this process. This morning, I would like to highlight 5 rec-
ommendations. Our written testimony also expands beyond the
comments here today. First and foremost, the plan recommends
that Congress establish a tribal broadband fund to bring services
to tribal headquarters and other anchor institutions, as well as as-
sisting tribes in deployment planning, infrastructure build out, fea-
sibility studies, technical assistance, business plan development
and implementation, digital literacy, and outreach. Only a new sep-
arate fund will ensure that broadband is actually deployed in In-
dian country.

The existing BIP and the BTOP programs funded at $7.2 billion
will not be sufficient to close the broadband availability gap. While
a handful of tribal projects receive funding from the Recovery Act,
it will take an additional $1.2 billion to $4.6 billion specifically tar-
geted for the tribal broadband fund to begin to close the digital di-
vide. Second, and equally important, is the creation of the FCC Of-
fice of Tribal Affairs. To be credible and effective, the FCC must
give the office sufficient resources, authority, and jurisdiction over
communication issues affecting Indian country. Congress must in-
crease funding for the FCC’s Indian telecom initiatives so that it
can genuinely develop and drive a tribal agenda. This new office
should be an effective instrument of the FCC and voice for tribal
nations in Washington.

Third, the universal fund should be reformed with a special em-
phasis on the unique nature of Indian country. For instance, a li-
brary in Indian country may be different from what a library looks
like elsewhere, but that is no reason to deny support. Indian
schools need support not only for their classrooms but also for their
dormitories where children need the internet to study. As sovereign
nations, tribes need a seat at the table for ETC designations for
USF support. In changing USF, however, Congress not inadvert-
ently cut the only wire going into Indian country. The current ana-
log telephone High Cost and Tribal Lifeline and Link-Up programs
are vital to Indian Country and must not be negatively affected. To
assist with this transition, we also urge Congress to establish a
tribal seat on the USF Federal-State Joint Board.

Fourth, tribes need spectrum, spectrum that is often in the
hands of licensees that have not used it to bring service to Indian
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country. The FCC should reclaim dormant spectrum and make it
available to tribes who actually deliver services. This must be more
than just unregulated or White Space spectrum. It must consider
dormant licensed spectrum as well. Finally, we urge congressional
support for the adoption of a Tribal Priority to address the many
barriers to entry. The Tribal Priority that was recently adopted by
the FCC for broadcast spectrum is well grounded in strong con-
stitutional principles based on the political status of tribal nations
as sovereign entities.

A new tribal priority should be used with reclaim spectrum to
ensure that it i1s actually used for broadband services to tribal
lands but it should also be used by the FCC beyond spectrum to
barriers across the commission’s rules. At this point, I would like
to just say that at Ohkay Owingeh—Ohkay Owingeh is the Place
of the Strong People. We live 25 miles from the state capital of
New Mexico, Santa Fe. The Los Alamos National Lab, where I re-
tired from, exists just 25 miles away, and yet our little community
had no access to the internet. A phone company was there but it
only brought DSL services, and my brother lived less than 1/8 mile
away from where I lived. He had DSL. I didn’t have DSL. But we
took that opportunity to say we need access. And so we went and
did a proposal to USDA some years ago. We got funded, and now
we have wireless service in our community thanks to our own ef-
forts and to the funding from USDA.

But that is really what life is about in this country is that if you
live in the rural areas and remote areas that is where the non-ac-
cess is the biggest culprit for America. While new congressional
funding actions are essential, there will be a strong return on your
investment by engaging tribal governments and community institu-
tions, by taking a tribal-centric approach to deployment, by digging
once and by sharing infrastructure efficiently. Federal funding will
produce a bountiful return and will actually save money in the long
run. In closing, there is one important benefit that I cannot fail to
mention and that is the sense of empowerment that broadband can
bring. The ability to shape one’s own future to provide a better
world for new generations is an important part of what we mean
by tribal sovereignty.

The National Congress of American Indians looks forward to con-
tinuing our mutually beneficial relationship with the FCC and Con-
gress as we all work to implement effectively the National
Broadband Plan while finally moving Indian country to the fore-
front of technology. Thank you so much.

[The prepared statement of Mr. Garcia follows:]
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Good Morning. Chairman Boucher, Ranking Member Stearns, and Members of
the Committee, thank you for the opportunity to provide this testimony on the
impacts and potential of the National Broadband Plan (Plan) to serve Indian
Country.

Today, approximately 90 percent of Native Americans living in Indian Country do
not have high-speed access to the internet. The economic, cultural and human
significance of that fact cannot be underestimated. Connecting Indian Country
with the rest of the world can reverse centuries of isolation and neglect. The
Plan supports tribal sovereignty and self-determination and empowers tribal
nations to shape the future health and welfare of their communities with this
critical infrastructure. Broadband has the great potential to empower tribes and
their institutions in an unprecedented way, and afford Native American people
and nations their rightful place in a world economy of ideas and opportunities.
We applaud the FCC for recognizing this in its National Broadband Plan.

We believe that the FCC now has a better understanding of the needs and
opportunities for Indian Country than at any time in recent memory. The priorities
of Indian Country have been included in national communications policy in an
unprecedented and meaningful manner. Concepts such as a “tribal-centric”
deployment models and “core community institutions” are now becoming part of
the Commission’s vocabulary. The FCC now understands that traditional
carriers, for whatever reason, have often stopped infrastructure deployment at
the borders of Indian Country, regardless of whether those borders are in remote
areas, or whether those borders are directly adjacent to highly populated areas.
Tribal nations thus often find themselves as the only entity willing to make the
commitment of resources and strategic planning to provide communications

services to their citizens.

The FCC must ensure that the opportunity for tribal nations to deploy services in
their own communities is developed and expanded in the new broadband
mechanisms. The traditional model of telecommunications deployment in this
country -- maximizing profits from residential customers that have driven urban

NCAI - House Subcommittee on Communications, Technology, and the Internet -2-
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and suburban build out -- simply does not work in rural America and especially
does not work in indian Country. Careful examination of successful models has
proven that before tribal enterprises can become profitable, they first must
become sustainable. Whether acting independently or in concert with a
responsive industry partner tribal lands solutions are successful when the
sovereign local knowledge base is involved. Tribal governments and core
institutions, both tribal and federal, have to be engaged in the development, not
just informed of it after the fact. This engagement must come from the FCC and
other federal agencies in the form of consultation and coordination, and from the
communications industries in the form of synchronized tribal-centric business
planning. Indian Country knows that the incredible benefits of broadband will be
achieved only through the genuine pursuit of these efforts.

The submission of the Plan to Congress is only the beginning of this process.
For our purposes today, the Plan’s recommendations fall into two categories: 1)
Recommendations that require new statutory authority or funding from Congress;
and 2) Recommendations the FCC and other agencies can implement under its
own authority and without additional Congressional funding. NCAI and its
partners, along with several tribal organizations participated heavily in the Plan
docket and several of our recommendations were adopted by the FCC. The
FCC listened closely to Indian Country and took action, and we now hope that
Congress will listen closely and take action.

l. Recommendations that Require Additional
Congressional Authority or Funding

In order fo shift the paradigm of so little deployment on tribal lands, certain key
recommendations will require new congressional funding. The single most
important recommendation found within the National Broadband Plan with regard
to all of Indian Country is the Tribal Broadband Fund. We do not support
increased funding for its own sake, but do support funding that is targeted to:

NCATI - House Subcommittee on Communications, Technology, and the Internet -3-
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« comprehensive infrastructure development deployment and planning;

» immediate-need Technical support and training to help tribes get their
programs “shovel ready,” and ’

« sustainable adoption of broadband and digital literacy in Indian Country.

As the Plan indicates in Section 8.4, the Tribal Broadband Fund should be
created to support these and “a variety of purposes, including bringing high-end
capacity connectivity to tribal headquarters or other anchor institutions,
deployment planning, infrastructure build out, feasibility studies, technical
assistance, business plan development and implementation, digital literacy and
outreach’, as well as “small, targeted grants on an expedited basis for Internet
access and adoption programs.” These many elements are the critical elements
necessary to the future of broadband in Indian Country and without this new tribal
broadband fund, that future will not be realized.

Only a new, separate fund will ensure that broadband is actually deployed in
Indian Country. The National Broadband Plan notes, and the recent experiences
of tribal nations demonstrates, that the existing Broadband Initiatives Program
(BIP) and Broadband Technologies Opportunity Program (BTOP) at RUS and
NTIA, funded at $7.2 billion, will not be sufficient to close the broadband
availability gap. While a handful of tribal projects received funding from the
Recovery Act, the record before the FCC reflects, and it is justifiable to expect,
that it will take $1.2 to $4.6 billion, specifically targeted to the many purposes of
the Tribal Broadband Fund. To be clear, these numbers assume the involvement
of up to 25% of the tribal nations, so it is only enough to get a good start. These
figures are sound estimates arrived at in coordination with the New America
Foundation and backed up by on-the-ground numbers from actual successful
wireless, fiber, and hybrid deployments among the tribal nations. This level of
serious commitment is what it will take to close the infamous digital divide in

Indian Country.

NCAI - House Subcommittee on Communications, Technology, and the Internet -4-
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Further, it is very important that the FCC remain directly involved in the
development of this fund. Only a flexible, “tribal-centric” planning approach to
administering such a fund will allow it to succeed. The FCC must continue to
consult with tribal nations and their institutions, and work with Congress, to refine
this figure, develop proposed legislative provisions, and ensure the successful

implementation of the Tribal Broadband Fund.

In order to take these steps, and several others, as recommended in Section 9.7
of the Plan, the FCC will create a new Office of Tribal Affairs. Long awaited, this
development is quite welcome as the new Office is a necesséry first step to
coordinating on many tribal initiatives in the Plan. Atits outset, the FCC must
ensure the effectiveness of the Office of Tribal Affairs. It must be fully staffed
and funded to deal with the many issues. To be credible and effective, the FCC
must give the Office sufficient authority and jurisdiction over communications
issues affecting Indian Country. To serve the Commission as a whole, and fo
coordinate effectively with tribal nations, other federal agencies, and the
communications industries, it must be empowered, as the Plan states: “to
develop and drive a tribal agenda in coordination with other FCC bureaus and
offices and to manage the FCC-Tribal Broadband Task Force.” If it becomes just
another “Tribal desk” in another federal agency, it will not be an effective
instrument of the FCC or voice for Native Americans in Washington.

Perhaps this is the second most important development in the Plan. Congress
should do its part to ensure the effectiveness and future success of the new
Office as well. It should provide additional funding to the FCC to support the
efforts of the FCC’s Office of Tribal Affairs as it will further develop and expand
the FCC’s Indian Telecommunications Initiatives. These Initiatives should
become one of the responsibilities of the Office of Tribal Affairs. the Indian
Telecommunications Initiatives can be developed beyond the routine workshops
to envision increased direct, face-to-face consultation and diverse types of
training opportunities through new methods of tribal outreach and coordination.
Additionally, we support funding that will aliow tribal representatives to participate

NCAI - House Subcommittee on Communications, Technology, and the Internet -5-
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in FCC University training programs, in order to acquire the expertise needed to
thrive in a digital world.

Funding is necessary for broadband adoption and sustainability. Billions of
dollars of infrastructure do little good unless the operation of these networks is
sustainable. Indian Country needs more access fo broadband. A study by
Native Public Media and the New America Foundation, “New Media, Technology
and Internet Use in Indian Country,” shows that Native Americans who have
access to broadband use it, and use it in ways that urban and suburban residents
couldn’t imagine. But more Native Americans also need to understand the
benefits that broadband brings: access to additional government services like
education and health care, access to jobs, and access to new business
opportunities that provide a real chance to end generational poverty and
unemployment prevalent in Indian Country. Broadband means access to a new

and better future.

Certain technical aspects of the Universal Service Fund should be reformed
where congressional action is needed. The Schools and Libraries programs, for
example, were designed without regard to what constitutes a “library” in Indian
Country. Similarly, the current program has the unintended effect of allowing E-
rate support for classrooms at Indian boarding schools, but not in dormitories,

where children need access to the internet to study.

When Congress and the FCC consider an overhaul to the Universal Service
Fund, they must carefully balance the old and the new. Because of the high cost
of delivering broadband in Indian Country, coupled with high unemployment and
poverty rates, broadband programs similar to the High Cost and Enhanced Tribal
Lands Low income Lifeline énd Link-Up programs will need to be established.

As this change occurs, however, Congress and the FCC must not inadvertently
“cut the only wire” going into Indian Country. The current analog telephone High
Cost and Lifeline and Link-Up programs are vital to Indian Country and must not
be negatively affected. In regions of many different reservations, telephone

NCATI - House Subcommittee on Communications, Technology, and the Internet -6-
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penetration is still well below 50%. Simply eliminating current telephone
programs to provide funding for broadband could widen the communications gap.
To assist with this transition, and considering the unique needs of Indian Country,
we support the FCC'’s recommendation that Congress amend the
Communications Act, as part of its USF overhaul, to establish a tribal seat on the
USF Federal-State Joint Board.

We also support the Plan’s recommendation that Congress amend the
Communications Act to allow anchor institutions on tribal iands to share
broadband network capacity funded by the E-rate or the Rural Health Care
program with other community institutions.

Additional funding, wholly separate from the Tribal Broadband Fund and directly
in other agency budgets, is also needed to enable federal facilities in Indian
Country to upgrade their connections. The Plan suggests that Congress
appropriate $29 million to Indian Health Service for the purposes of upgrading its
broadband service for Indian hospitals and telemedicine. Medical needs in
Indian Country are great, and doctors are few. Telemedicine provides the hope
that quality medical services can be made available to Native Americans, even
those in the most remote reaches of America. Federal law enforcement and
public safety on tribal lands faces similar dire challenges, exacerbated by

interoperability needs.

Finally, there is also one other lesser-known federal program that is vital to
communications needs in Indian Country. The Department of Commerce’s
Public Telecommunications Facilities Program (PTFP) is a matching-grant
program that provides resources for public radio and television stations to invest
in equipment. Again this year, the PTFP program has been zeroed out. Many
tribes have been able to use PTFP funds to get new stations on the air or to
replace aging equipment. These stations are incredibly important to fisteners
who do not have access to other sources of communications. Recently, new
licensing windows have meant many new stations will be coming on line in Indian

NCATI - House Subcommittee on Communications, Technology, and the Internet -7~



42

The National Broadband Plan April 21, zo10

Country. Importantly, these potential PTFP grantees represent media-related
tribal anchor institutions that will play an important role in successful “tribal
centric” broadband deployment planning and digital adoption. In a world of
converging technologies, these stations and future broadband media entities are
key in their diversity and localism. Congress should fully fund the PTFP

program.
ll. Recommendations the FCC and other Agencies Can Implement Now

NCAI supports a number of recommendations that the FCC can implement under
current statutory authority. These recommendations include:

+ Establishing a Federal-Tribal Broadband Initiative through which the
federal government coordinates with tribal governments on broadband-
related policies, programs and initiatives. This Initiative is in harmony with
the Presidential Memorandum of November 5, 2009, in which President
Obama called on all federal agencies to improve coordination with tribes.
Efforts related to the Tribal Broadband Fund and many other issues, such
as the Rights-of-Way Taskforce, will only flourish is properly coordinated.

¢ Facilitating Tribal access to broadband funding opportunities. The
American Recovery and Reinvestment Act set forth laudatory community
oriented goals of stimulating broadband deployment through the BTOP
program at NTIA and the BIP program in the Rural Utilities Service.
Unfortunately, relatively few American Indian and Alaska Native projects
have been funded by these programs because the funding has been for
applications of projects that were "shovel ready.” This meant that the
applicant had to have a small army of accountants and engineers to score
high enough in the evaluation criteria to win an award for a project that
could claim to be “shovel ready.” More fundamental than this, the BIP and
BTOP programs scoring criteria did not align with the situations in many

parts of indian Country.

NCAI - House Subcommittee on Communications, Technology, and the Internet -8-
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The Department of Agriculture and RUS is to be congratulated for the
changes it made in the course of the second round to make the BIP
program more available to tribal nations. The Department of Commerce
and NTIA should be recognized for its many efforts to coordinate and
consult with tribes on proposed BTOP projects. However, for the vast
majority of Indian Country, with certain important exceptions, timing and
circumstances outweighed these opportunities.

In the future, these agencies will be able to seize upon the lessons
learned about Indian Country within the tight deadlines and scoring
methods of the Recovery Act programs. The Department of Agriculture
should continue its consuitations on its Significantly Underserved Trust
Areas regulations to provide a tool to remove the barriers to entry within its
own authorizing laws and regulations. Ultimately, the FCC, NTIA, and
RUS need to provide planning grants or additional advance time and
assistance to tribes, most of whom don't have the in-house expertise to
prepare future BTOP and BIP like applications that compete against

established telecommunications carriers.

» Including Tribal governments in the decision-making process for
modifying the Universal Service Fund. Tribes should have a voice in
revisions to the Universal Service Fund, especially in the area of Eligible
Telecommunications Carrier (ETC) designation. Anytime Universal
Service funding implicates tribal communities tribal governments and their
institutions should be engaged in consultative dialogue. if a provider or
carrier is seeking ETC status for tribal lands, this should necessitate the
consultative involvement of the tribal nation being affected. Improved
planning and deployment will result, and ultimately, the most effective use
of Universal Service support should be the goal of all involved. To foster
and increase the dialogue and knowledge of Indian Country in the
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administration of the Universal Service Fund. NCAI supports the FCC’s
establishment of a tribal seat on the USAC Board of Directors.

¢ Recognizing and meeting the unique spectrum needs of Indian
Country. One area of the Plan where we feel the FCC’s analysis and
recommendations much reach further was in the area of access to
spectrum in Indian Country. tribes need spectrum that is often in the
hands of licensees that have not used it to bring service to Indian Country.
The FCC should reclaim dormant spectrum and provide it directly to tribes,
or to tribal-controlled entities who will actually deliver services. This effort
must contemplate more than just unregulated or White Space spectrum,
as the FCC recommends, but must consider dormant licensed spectrum
as well. Economic development and community needs require robust
long-term solutions and the growth of services that are also predicated on

licensed spectrum.

To this end, Indian Couniry needs a better “seat at the table” in the
broadband mapping process. Tribes should be both contributors to the
NTIA Broadband Mapping efforts in the near term and the FCC’s
“spectrum dashboard” program, but also have access to that data to
corroborate and develop its accuracy. Far too often indian Country has
been “sold a bill of goods”™ when it comes to broadband — services that
may theoretically be available, but in practice are denied to residents of
Indian Country. Moreover, the speedometer of the “dashboard” must be
accurate when it comes to services actually delivered to Indian Country.
For those portions of Indian Country that do receive broadband, the actual
throughput on many of these systems (especially sateilite and shared
wireless systems), is often far below the advertised speed. Congress and
the FCC must invest the resources necessary to obtain an accurate map
of true broadband capabilities in Indian Country.

NCAI - House Subcommittee on Communications, Technology, and the Internet -10-
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s« The FCC should adopt a Tribal Priority policy to address barriers to
entry in its regulations and policies, similar to the Tribal Priority policy it
has adopted for broadcast spectrum, and has indicated in the Plan that it
will apply to non-broadcast spectrum. The Tribal Priority that was recently
adopted for broadcast spectrum is well grounded in strong constitutional
principles based on the political status and classification of Tribal nations
as sovereign entities, rather than racial or ethnic preferences, and in a
correspondingly strong and effective rational basis rules. For example, to
the extent that the FCC determines that spectrum which could be used to
deliver broadband to Indian Country has been warehoused or remains
fallow, as described above, that spectrum should be reclaimed, and the
Tribal Priority applied to ensure that that spectrum is actually used to
deliver broadband services to tribal lands.

This Tribal Priority rationale should be extended beyond the spectrum
licensing arena at the FCC. The FCC should utilize all the constitutional
legal tools it has to address the work it will do to bring broadband
availability to Indian Country. Areas such as the Universal Service Fund
could see successful deve!opment‘in such an approach, as they have
before. In 2000, the Universal Service Fund rules for ETC designations
and the low income Lifeline and Link-Up rules saw significant
improvement and tribal communities saw the beneficial significant
increase of telephone services increase when fribal specific rules, based
on aspects of federal Indian law and policy, were developed. The
Enhanced Tribal Lands Lifeline and Link-Up Program can be regarded as
a significant pre-cursor to the FCC’s much needed Tribal Priority
approach,

The National Broadband Plan should be regarded as a timely investment in
Indian Country. As stated above, the Tribal Broadband Fund, and other
initiatives, will most likely and justifiably cost billions of dollars. However, this
critically important funding will see an immediate return on investment and will
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actually save monetary costs in the long run through better pooling of broadband
capacity across agencies.

While new Congressional funding and actions are essential, the forward
coordination on many fronts will also ensure its effectiveness. By engaging tribal
governments and their core community institutions, by taking a tribal-centric
approach to deployment, by “digging once” and using infrastructure efficiently,
federal funding will produce a bountiful return.

Another return on investment will be realized as well. This is found in the
valuable lessons learned from the case studies of broadband deployments in
indian Country outlined in the above referenced NPM and NAF New Media
Study: Tribal deployments not only spur economic development directly on
reservations but also spur economic and business development on surrounding
areas populated by both Native and non-Native Americans. Rather than
broadband ending at the border of Indian Country, these deployments begin in
Indian Country and then expand beyond reservation borders to enrich the lives of
their neighboring communities in an entire region.

There is one important benefit that | cannot fail to mention, and that is the sense
of empowerment that comes with surmounting technological barriers and
harnessing the power of a communications medium. That sense of
empowerment, the ability to shape one’s own future to provide a better world for

new generations, is an important part of what we mean by “Tribal Sovereignty.”

The National Congress of American Indians looks forward to continuing our
mutually beneficial relationship with the FCC and Congress as we all work to
implement effectively the National Broadband Plan while finally moving Indian
Country to the forefront of technology.

NCAI - House Subcommittee on Communications, Technology, and the Internet -12-
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Attachment: Native Public Media and the New America Foundation, “New Media,
Technology and Internet Use in Indian Country”
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Mr. BoucHER. Thank you, Mr. Garcia. Mr. Turner.

STATEMENT OF S. DEREK TURNER

Mr. TURNER. Chairman Boucher, Ranking Member Stearns, and
members of the committee, I thank you for the opportunity to tes-
tify today on the important issue of the FCC’s National Broadband
Plan. I am the research director for Free Press, a public interest
organization dedicated to public education and consumer advocacy
on communications policy. We have for years worked to ensure that
the principles and goals in the Communications Act are translated
through the public policy process into a reality for all Americans.
Thus, we welcome the call for the FCC to produce a National
Broadband Plan and we were very pleased that Congress requested
the plan contain an evaluation of the status of broadband deploy-
ment. Good data is a requirement for good policy, and as Congress
has recognized for too long policymakers have not had the right
data to understand the problems in our broadband market.

But as important as quality data is, it is equally important that
the information be presented in a way where all the caveats, as-
sumptions, and uncertainties are made extremely clear. Congress
asked that the National Broadband Plan evaluate the status of
broadband deployment and despite a valiant effort, I think that the
information presented to Congress in the plan, particularly the way
it is presented, overstates the actual availability of broadband serv-
ice in America. In particular, the information presented in the plan
serves to understate the magnitude of the underserved broadband
problem, implying that high quality services are offered in most
rural areas when we know that they probably are not. This is part-
ly the result of some questionable assumptions that underlie the
data but at a high level it is the result of an unfortunate presen-
tation of the information that can be misleading.

The National Broadband Plan reports that 95 percent of U.S.
housing units have access to broadband infrastructure capable of
supporting actual download speeds of at least 4 megabits per sec-
ond and actual upload speeds of at least 1 megabit per second, a
service quality threshold which is the plan’s national availability
target. This finding is presented prominently in this map and the
broadband plan, a figure with the title availability of 4 megabits
per second capable broadband networks in the United States. Now
when I hear the word availability or am told that something is
available, I think that means that I could get the item or service
because someone is offering it. But the plan’s 95 percent available
4 megabit finding is not supported by data on what services are ac-
tually being offered.

The finding is largely based on the assumption that where cable
services are such infrastructure is capable of delivering broadband
service at this quality, but this is like saying if I build a grocery
store on top of a mountain that is served by a forest road, bread
is therefore available in my store because that forest road gives me
the capability of bringing bread there. But if I had no bread on the
shelf or if the bread is stale the customers won’t much care that
I have the capability of getting it there. The problems with this es-
timate only serve to highlight the fact that the FCC currently lacks
adequate information on the actual state of broadband availability
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despite years of public and congressional pleas for better data. This
need not be the case.

The commission has for nearly 2 years failed to act on its own
proposal to collect broadband availability data and now despite the
fact that the National Broadband Plan strongly recommends that
the FCC finally gather this data, the commission has signaled its
intent to delay the matter even further by starting another pro-
ceeding all the way at the end of this year. As I said at the start,
good data is a requirement for good policy, but so too is a strong
commitment to efficiency and good ideas in the face of entrenched
interests. The National Broadband Plan does set out a plausible vi-
sion for modernizing the Universal Service Fund, one that Free
Press generally supports. However, this USF transition plan still
leaves in place many of the more problematic aspects of the exist-
ing subsidy system, including the lack of a determination of where
subsidies are actually needed to keep rates at a quality and a rea-
sonably comparable rate.

Also, the plan proposed to bring unserved areas 2010 era tech-
nology but not until 2020. This raises concerns whether these net-
works will be scalable to reach future universal service goals. If we
follow such a path, we may ultimately end up just replacing one
form of the digital divide with another where urban Americans
have world-class quality networks while rural America is stuck
with second class access. In closing, as Congress moves forward
with the oversight of the National Broadband Plan and with its
own ideas on universal service reform it should be aware of all the
caveats in the data. Policymakers need the right information to en-
sure our broadband infrastructure challenges are met in the most
efficient manner possible. I thank you for your attention and look
forward to your questions.

[The prepared statement of Mr. Turner follows:]
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SUMMARY OF TESTIMONY OF 8, DEREK TURNER, RESEARCH DIRECTOR, FREE PRESS

The FCC is poised to transition the existing Universal Service High Cost Fund to a Connect America
Fund. This massive policy shift is the cornerstone of the Commission’s National Broadband Plan and is the
FCC’s response to the Congressional directive for the agency to produce a plan that ensures “that all people
of the United States have access to broadband capability.” We commend the Commission for taking this
significant first step toward making universal broadband a reality, but have several concerns about the details
of the proposal. First and foremost, we have concerns about the assumptions that underlie the analytical
foundation of this transition plan.

Congress requested that the National Broadband Plan contain “an evaluation of the status of
deployment of broadband service,” and the Plan reported back that 95 percent of U.S. housing units have
access to broadband facilies capable of delivering at least 4 megabits per second (Mbps) in actal
downstream speeds, and 1 Mbps in actual upstream speeds. However, the assumptions that underlie this
assessment are quite suspect, and the figure itself likely overstates the true nature of broadband deployment in
rural America. The estimate has five major underlying flaws: incorrect assumptions of full Internet service
deployment within the cable TV service footprint; incorrect assumptions about the type of cable modem
technologies deployed; predictions of DSL deployment based on existing state deployment maps that are
perhaps flawed themselves; incorrect assumptions about the capabilitics of deployed DSL facilities; and
ignorance of middle-mile data transport constraints that may lead to an overstatement in the available quality
of deployed last-mile facilities, Combined, these assumptions serve to understate the true nature of the
underserved broadband problem, and if relied upon for long-term policymaking, may confound efforts to
bring true high-quality services to every corner of the Union.

The problems with this estimate only serve to highlight the fact that the FCC currently lacks
adequate information on the actual state of broadband availability, despite years of public and Congressional
pleas for better data. This need not be the case. The Commission has for nearly two years failed to act on its
own proposal to collect broadband availability data. And now, despite the fact that the Natdonal Broadband
Plan strongly recommends that the FCC finally gather this availability data, the Commission has signaled irs
intent to delay the matter even further.

Good data is requirement for good policy, as is a strong commitment to efficiency and good ideas in
the face of entrenched interests. The Natlonal Broadband Plan does set out a plausible vision for
modernizing the old USF to ensure universal access to current-generation quality broadband services.
Howevet, the transition plan still leaves in place many of the more problematic aspects of the existing subsidy
system, including the lack of a determination of where subsidies are actually needed in order to keep rates and
service quality reasonably comparable to rates and quality in urban areas. Further, the transition plan
maintains the existing regulatory support structure, where cartiers are reimbursed based on their total network
cost minus any regulated revenues. This support structure fails to recognize that the high revenue earning
potential of existing rural broadband networks may lessen the nced for ongoing subsidy support. The
transition plan also appears to adopt a path that brings unserved areas up to par with 2010-era rechnology,
but not until 2020. This raises concerns whether these networks will be scalable to reach fumure
universalization goals. If we follow such a path, we may ultimately end up just replacing one form of the
rural-urban digital divide with another,

As Congress moves forward with oversight of the National Broadband Plan and with its own ideas
on universal service reform, it must be aware that despite the efforts of the Omnibus Broadband Initiative,
we still don’t bave all the facts in. It is now critical that the FCC act immediately to collect the data that it and
other policymakers need to ensure our broadband infrastructure challenges are met in the most efficient
manner possible.

Deploying Quality Broadband Services to the Last Mile April 21, 2010 Testimony of S. Derek Turner, Research Director, Free Press 2
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Introduction:
Addressing Our Broadband Infrastructure Challenges Requires Good Data and Good Ideas

In the Amerdcan Recovery and Reinvestment Act Congress asked the Federal Communications
Commission (FCC) to produce 2 plan to “ensure that all people of the United States have access to
broadband capability” with 2 strategy for achieving “affordability... and maximum utilization of broadband
infrastructure” by the public. To this end, the FCC’s National Broadband Plan takes a first step toward 2
larger reshaping of the policy framework governing broadband networks by embracing the idea that
broadband Internet access is no longer simply an entertainment service. Rather, it is rapidly becoming critical
infrastructure for the 21st century, as the telephone network was to the 20th century.

The core of the National Broadband Plan is the proposal to transition the existing Universal Service
High Cost Fund to 2 Connect America Fund. We commend the Commission for taking this significant first
step toward bringing broadband service to all Americans, but have several concerns about the proposal. First
and foremost, we have concerns about the assumptions that underlie the analytcal foundadon of this
transition plan.

In asking for a national broadband plan, Congress emphasized the need for the resulting policy
framework to be based on good data. Congress asked the FCC to deliver “an evaluvation of the status of
deployment of broadband service.” To meet this directive, the National Broadband Plan reports that 95
percent of U.S. housing units have access to broadband facilities capable of delivering at least 4 megabits per
second (Mbps) in actual downstream speeds, and 1 Mbps in actual upstream speeds. If true, this would mean
that our broadband infrastructure challenges are far more manageable than previously thought.

However, upon close examination, it is quite apparent that this determination of broadband
deployment is built upon a house-of-cards of assumptions, each deeply flawed in its own right. The result is a
certain overstatement of the level of broadband deployment. The simple fact is the FCC currently lacks
adequate information on the actual state of broadband availability, something the Broadband Plan itself
recognizes. This is rather unfortunate, because the Commission has for nearly two years failed to act on its
own proposal to collect broadband availability data -- a proposal that has widespread industry and consumer
group support. Unfortunately, despite the National Broadband Plan’s emphasis on the need for the FCC to
gather better availability data, the Commission is now poised to delay the marter even further.

Good data is requirement for good policy. But so too is a commitment to efficiency and good ideas
in the face of path dependence. The National Broadband Plan sets out a plausible vision for transitioning the
old USF to a new broadband-centric universal service system. However, the transition plan still leaves in place
many of the more problematic aspects of the existing subsidy system, including the lack of a determination of
where subsidies are actually needed in order to keep rates and service quality reasonably comparable to rates
and quality in urban areas.

Further, the transition plan maintains the existing regulatory support structure, where carriers are
reimbursed based on their total nerwork cost minus any regulated revenues. This support structure fails to
recognize that the high revenue earning potental of existing rural broadband networks may lessen the need for
ongoing subsidy suppost. The transition plan is also vague as to what quality of networks will be supported,
but it appears the calculations are largely based on the cost to upgrade or extend existing infrastructure to
offer the 4Mbps/1Mbps standard of service. While this option may require fewer expenditures in the short-
terrm, it raises concerns whether these networks will be scalable to reach future universalization goals. We may
ultimately end up just replacing one form of the rural-urban digital divide with another.

As Congress moves forward with oversight of the National Broadband Plan and with its own ideas
on universal service reform, it must be awate that despite the efforts of the Omnibus Broadband Initiative,
we still don’t have all the facts in. Though we may have had to put the subsidy cart before the data horse in
the case of the BTOP and BIP stimulus programs, it is now critical that the FCC act immediately to collect
the data that it and other policymakers need to ensure our broadband infrastructure challenges are met in the
most efficient manner possible.

Deploying Quality Broadband Services to the Last Mile Apeil 21, 2010 Testimony of 8. Derek Tutner, Research Director, Frec Press 3
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The National Broadband Plan’s Assessment of The State of Broadband Deployment
Appears to be Flawed, Overstating the Availability of Quality Broadband Services

The National Broadband Plan (“"NBP” or “the Plan”) sets an initial “universalization target” of 4
Mbps of actual download speed and 1 Mbps of actual upload speed, which it describes a target representative
of “a speed comparable to what the typical broadband subsctiber receives today.”’ In other words, the NBP
sets a floor of 4 Mbps/1 Mbps, based on what the median actual speed of U.S. connections are today.2 With
this “universalization target” in mind, the Plan then proceeds to determine that infrastructure capable of
delivering this target is currently available in 95 percent of U.S. housing units.®

Put mildly, this claim is astounding to many of those who have observed and studied the U.S.
broadband market. Unfortunately this claim, which differs wildly from the conventonal wisdom of the state
of the broadband market, is not in any way backed up in the National Broadband Plan with the kind of
exhaustive documentation needed to support such an estimate. Aside from some minor explanation in the
footnotes, the NBP merely cites a “forthcoming” study that will supposedly provide support to this sweeping
assertion. Yet, as of a month after the release of the National Broadband Plan, this study has yet to be made
publicly available.

However, we do know enough about how the FCC caleulated this 95 percent figure to cast setious
doubt on its validity. The Plan’s availability estimate suffers from five major flaws:

Flaw #1 - The estimate assumes full deployment of broadband services within the cable television system
footprint. The estimate is primarily based on the knowledge of where cable modem services are
available, but the Commission lacks such specific knowledge. Instead, they appear to have
information as to the geography of cable television franchise areas, then assume that wherever
cable TV is available, so too is cable modem service. But the available evidence does not support
this assumption of full deployment within the cable footprint.4

Flaw #2 - The estimate assumes the “DOCSIS 2.0 technology is fully deployed throughout the entire cable
television system footprint. This is an important assumption, because it is required in order to
meet the universalization target’s upload threshold of 1 Mbps.” But contrary to the NBP's
assumption, there is no evidence that DOCSIS 2.0 has been universally deployed, and substantial
anecdotal evidence to suggest that many cable systems still rely on the older technology standard.®

P Se “Connecting America: The National Broadband Plan,” Federal Communications Commission, Omnibus Broadband
Initiative (OBI), March 2010, at page 135 (bereafier “the Plan” or “NBP*).

* See NBP, at page 156. The 4 Mbps/1 Mbps target is based on what the NBP predicts will be the median U.S. actual speed at the
end of 2010, It is not the median deployed speed.

® Se: NBP, at p. 157, noting {quoting the Census Bureau), “Housing units are distinct from households. “A housing unit is a
bouse, an apartment, a mobile home, a group of rooms, or a single room that is occupied {or if vacant, is intended for occupancy) as
separate living quarters.” In contrast, ‘A houschold includes all the persons who occupy 2 housing unit. . . . The occupants may be a
single family, one person living alone, two or more families living rogether, or any other group of related or unrelated persons who
share living arrangements.” There are 130.1 million housing units and 118.0 million households in the United States.”

4 For example, the National Cable and Telecommunications Association (NCTA) reports that curtently, cable modem services
are available to 96.7 percent of homes in the cable footprint. Se htp://www.ncta.com/Statistics.aspx (showing that 121.9 million of
the 126 million homes passed by cable are served with some form of cable modem service. Note that the NCTA reports cable
modem is available to 92 percent of U.S. households, though this is not the same as “housing units”, the mettic chosen by the NBP,
and does not reflect the guality of cable modem service available 1o those households).

¥ DOCSIS, or “Data Over Cable Service Interface Specification,” is a telecommunications standard that facilitates of high-speed
two-way data transfer over the existing coaxial cable television system. The DOCSIS 1.1 standard enables a total of 38 Mbps
downstream capacity and 9 Mbps upstream capacity (excluding overhead), shared amongst an entire neighborhood or system node.
DOCSIS 2.0 cnables greater upstream capacity (27 Mbps), and has permitted operators to offer advertised upstream speeds that are
typically in the 2 to 10 Mbps range. Systems using the DOCSIS 1.x standards have very limited upstream capacity, and in practical
deployment, offer upstream capacities in the 384 kilobits per second (kbps) 1o 896 kbps range.

See “Better Returns from the Retumn Path: Implementing an Economical Migration Plan for Increasing Upstream Capacity,”
Motorola (2008).
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Flaw #3 - The NBP’s estimate of 95 percent 4 Mbps/1 Mbps availability is also based on where DSL services
are available outside the cable footprint (since the estimate assumes 100 percent deployment of 4
Mbps/1 Mbps minimum cable modem services within the cable footprint). But the estimates of
DSL deployment are even more speculative than the cable modem estimates, The OBI created an
econometric tool to estimate where DSL services are likely to be available based on input from
prior state-based broadband mapping efforts. But many of these maps come with their own sets of
assumptions and limitations, and have been roundly criticized.” To use these state-based maps as
the sole input to estimating where DSL services are nationwide is an acceptable predictive method
absent other data, but it is one that should come with adequate warnings about the degree of
uncertainty and appropriateness of interpretation. As the old saying goes, “garbage in, garbage

»

out.

Flaw #4 - The NBP’s estimate of 95 percent 4 Mbps/1 Mbps availability vastly overstates the availability of
DSL services available outside of the cable footprint that are capable of achicving these speed
thresholds. Notably, the vast majority of residential DSL service deployments in the U.S. are not
capable of delivering upload speeds that exceed 1 Mbps, as these services typically max out at 896
kbps.® Further, while DSL infrastructure capable of maximum 7.1 Mbps theoretical downstream
speeds are commonly available in many urban areas, DSL of the 1.5-3.0 Mbps maximum
download vatiety is still common throughout rural service ateas, due to the distance limitations of
the rechrxology.9

Flaw #5 - The NBP’s estimate of 95 percent 4 Mbps/1 Mbps availability assumes the universal availability of
“middle-mile” backhaul capacity needed to enable last-mile ISPs to offer services at this quality
level. This assumption frankly contradicts other findings in the NBP itsclf, as well as the large
record on this issue.'® This assumption is critical to the overall finding, because much of the
availability in rural America assumed in the NBP is dependent on cable modem services. Cable
modem is certainly a robust technology that is cable of delivering speeds well in excess of the
NBP’s universalization target, but only in the last mile. If there is not adequate middie mile
capacity, the assumptions made about cable modem deployment in the NBP are inherendy
saspect. Indeed, the American Cable Association, which represents small cable operators, has
stated that “many [cable companies] have sufficiently funded ‘last mile’ projects on their own, but
are unable to provide faster broadband speeds because they lack access to high capacity ‘middle
mile’ facilities.”!

7 See e g Further Comments and Further Reply Commmts of Consumers Union, Consumer Federation of America, Free Press
and Public Knowledge, In the Matter of Devele of Nati B d Data to Evaluate Reasonable and Timely Depl@wm' of Advanced
Services to AN Americans, T of Wireless B Subscribership Data, and Dy of Data on I Voice over Internet
Protacol (1ol P} Subscribership, WC Docket No. 07-38, filed June and Septembes 2008,

8 The NBP estimates do appear to account for DSL distance imitations, inferring that housing units less than 12,000 feet from a
DSLAM can achieve the universalization target, while homes berween 12,000 and 16,000 feet from the DSLAM can achieve Jess than
the target, but more than 768 kbps downstream (the theoretical fmit for 2 Mbps ADSL is 16,000 feet, while the limit for 8 Mbps is
9,000 feer). But these estimates fgrore the fact that ADSL's theoretical upstream capabilities top out just above 1Mbps, under ideal
short loop situations, ignoring any data overhead, This is true for the more advanced standard of DSL (ADSL2+) used in
deployments by AT&T, CenturyLink and others that enable much higher download speeds. Thus it is unlikely that any of the DSL
tines identificd as lying outside the cable footprint are capable of actually delivering 1 Mbps upstream capacity. See
hutps/ Sxoww.dstreports.com/distance, hitpy/ Swww.inint frec/ T-REC-(G.992.1 /en and hup/ Swww.itaint/ree/ T-REC- G993 12
200406:1/en.

g According to the National Telecommunications Cooperative Associations’ latest annual survey of members, “forty-six percent
[of respondents] indicated that the average distance from the digital loop carrier (DLC) to the end user was berween 15 and 18
thousand feet (kft), 24% between 9 and 15 kft, 22% greater than 18 kft and 8% 9 kft or less.” Ser “NTCA 2009 Broadband/Internet
Avaﬂabﬂm Survey Report,” National Telecommunications Cooperative Association, October 2009.

© See generaly comments filed r the Matter of Inpast of Middle and Second Ml Aceess on B Availability and Develof NBP
Public Notice #11, GN Docket Nos, 09-47, (9-51, (9-13, Public Notice, 24 FCC Red 12470 7009)

"' $ee Comments of The American Cable Association, In the Matter of the American Recovery and Reinvestment Act of 2009
Broadband Initiatives, Docket No. 090309298-9299-01, April 13, 2009 (4CA NTLA Comments). Available at
http:/ vownwatiadoc.gov/broadbandgrants /comments /7DBG.pdf.
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Though the FCC Clairns it is Now A “Data-Driven” Agency, It Continues to Ignore the Need to
Collect Critical Data Essential to Formulating Sound Universal Service Policies

The flaws in the National Broadband Plan’s estimates of the scope of the un- and underserved
broadband problem is just one more example of the agency’s failings when it comes to data collection and
analysis. Though the Commission has made improvements in recent years, and though the NBP charts a
path for further improvement, we have yet to see the FCC take the steps necessary to improve its data
collection and apalysis practices. This is unacceptable, especially given that these issues have been well-known
to the Commission for many years.

The ARRA asked the FCC to dcliver “an evaluation of the status of deployment of broadband
service” and tasked the NTIA with developing “a comprehensive natonwide inventory map of existing
broadband service capability and availability in the United States that depicts the geographic extent to which
broadband service capability is deployed and available from a commercial provider or public provider
throughout each State.” Congress cleatly recognized the need to understand the scope of broadband
availability, and given the passage of the Broadband Data Improvement Act the year prior, was perhaps a bit
frustrated that such knowledge did not exist at the FCC and Department of Commerce.

This frustration is well placed. Though the FCC has been collecting broadband data from ISPs for
over a decade, it has yet to ask providers to submit information about the availability and capacities of their
services. In 2007 the FCC began a process to correct this deficiency, and issued long-awaited changes to the
subscribership information collected from ISPs. In 2008, following from this effort, the FCC reached a tentative
conclusion on the issue of broadband availability data, with a commitment to a rule by the end of that year.
Free Press worked with other stakeholders to reach agreement on some of the issues with the FCC’s tentative
conclusions that caused concern among certain ISPs. We along with AT&T reached consensus on a census-
block based methodology for collecting availability data, one that would provide very granular deployment
information without placing too heavy of a reporting burden on ISPs. Unfortunately, the FCC failed to act on
this issue prior to the departure of Chairman Kevin Martin,

However, we once again raised this issue before the Commission, bringing to the attention of the
staff of acting Chairman Copps on multiple occasions in early 2009.”% We noted how quick action on the
issue of availability data would help guarantee the efficiency and likely success of the pending broadband
stimulus efforts at the NTIA and RUS. The Commission did not act.

In July of 2009, we once again raised the issue before the staff of newly sworn in Chairman
Genachowski.'? In a deailed presentation, we noted how swift FCC action could enable the NTIA to save
potentially hundreds of millions of dollars that it was poised to spend on state-based mapping efforts. The
FCC again failed to act, though NTIA did ultimately implement our recommendation to move to a census-
block unit of reporting, which was agreed to by most of the major U.S. ISPs and their trade associations.”*
Having failed to convince the Commission to act on the availability data issue in time to influence the NTIA’s
own efforts, Free Press along with five other public interest organizations sent Chairman Genachowski a
letter in August of 2009, expressing the pressing need to collect such information as soon as possible in order
to put the National Broadband Plan on sound analytical footing,

These past pleas for the Commission to bring its broadband availability data collection proceeding to
a resclution have gone ignored. However, the National Broadband Plan itself does recognize the need to
collect this information, recommending that the FCC “collect broadband availability data at the census block
level, by provider, technology and offered speed.” By reading the NBP, one can infer that the Omnibus
Broadband Initiative (OBI) team felt that the lack of such information would be an impediment to successful
policymaking, and that collecting such informaton should be a Commission priority. Unfortunately, the FCC
doesn’t appear to agree. In its proposed 2010 schedule for Broadband Plan Implementation, the Commission

2 gorex parte letters filed by Free Press in (7-38 on February 3, February 6, and March 6 2009.
3 Soeex parte letter filed by Free Press in (7-38 on July 7, February 6, and March 6 2009.
14 Soe Fawn Johnson, “Commerce Dept Drops Request for Sensitive Telecom Data”, Dow Jones Newswires, August 7, 2009,
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proposes to begiz a new proceeding on the issue of broadband data -- in the forth quarter of this year. Given
past history, this likely means that any broadband availability data will not be collected and analyzed undl
perhaps the first few months of 2014."

Thus, even though there is widespread agreement among consumer groups, state regulators and
industry on what types of availability data should be collected, and even though the Commission has already
conducted a proceeding on this issue and come to a reasonable tentative conclusion that is endorsed by the
National Broadband Plan itsclf, the FCC proposes to sfart over on this issue, af the end of this year no less. This,
to put it mildly, is simply stunning, and it raises serious questions about the FCC’s commitment to sound,
fact-based, data-driven policy making, despite numerous assurances by the Chairman to the contrary. 18

But the fact that the FCC is poised to move forward with its universal service transition plan absent
adequate data is perhaps just more of the same for this subsidy program. As the GAO has noted,”” the FCC
has yet to ask and answer the critical question: what subsidics are needed to ensure the desired outcomes are
met? The USF simply lacks a mechanism to determine what level of subsidy is needed to ensure that voice
services are available at reasonable comparable price and quality. In this light, the NBP’s estimate that 95
percent of the country’s housing units can receive 4 Mbps/1 Mbps quality broadband services, most likely
made available by completely unsubsidized cable companies raises a very interesting question about the need
for the existing telephony USFE. If only 7 million housing units lack access to this capacity, what is the exact
need for the existng USF, which provides support for over 20 million lines operated by small LECs alone,
and support for the loop cost of another 10-million plus lines operated by larger non-rural ILECs?'®

In other words if cable companies are operating unsubsidized in arcas of subsidized ILECs and
CETCs, and able to offer reasonably priced voice services, why do we continue to subsidize those ILECs and
CETCs? Yes, it is true that the LECs have Carrier of Last Resort (COLR) obligations, but there is no reason
why those obligations could not be placed on the cable carrier. The point of universal service as established in
Section 254 of the Act is not to ensure universal availability of LEC-offered voice services, but to just ensure
such services are available at reasonable quality and rates. In many respects, the Act’s goal of a competitive
voice services market has been reached, but the FCC’s USF program simply fails to account for this. Thus, in
addition to the need to collect better broadband deployment data, the FCC needs to gather better information
that will enable it to more wisely spend ratepayer funds as it conducts the slow transition of the USF from a
voice-centric to data-centric fund.

¥ The Commission last began a proceeding to make changes to Form 477 in the summer of 2007. The first repore containing
information from that effort was just released this March. Thus, it took nearly 3 years from the time the proceeding began, to the
time the first analysis was released.

€ See e.g. Statement of julius Genachowski, Nominec to Serve as Chairman of the Federal Communications Commission, Before
the U.S. Senate Committee on Commerce, Science, and Transportation, June 16, 2009, (“My carcer inside and outside government
has convinced me that the FCC can be a model for excellence in government, fighting for consumers and families, fostering
investment and innovation, through open, fair, and data-driven processes -- a 21st century agency for the information age.”); Remarks
of Chairman Julius Genachowski to the Staff of the Federal Communications Commission, June 30, 2009. (“Our policy decisions will
be fact-based and data-driven.”); Chairman Julius Genachowski, Prepared Remarks on National Broadband Plan Process, FCC Open
Meeting, July 2, 2009. (“1 am pleased that we have a plan that will be data-driven. That means not starting with conclusions, but using
data to develop analysis. It also means not just accepting data, but digging into data, to find concrete solutions that sapersede ideclogy
-- and that can make a difference in the lives of real Americans.””)

17 $ee “FCC Needs to Improve Performance Management and Strengthen Oversight of the High-Cost Program,” United States
Govermnment Accountability Office, GAO-08-633, June 2008. “[P]rior GAQ reports indicate that best practices include developing
goals and measures that address important dimensions of program performance, developing intermediate goals and measures, and
developing goals to address mission-critical management problems, Yet, FCC has not established long-tenm or intermediate
performance goals and measures. Additionally, OMB noted that performance measures should reflect desired outcomes, which
describe the intended results of the program, Yex, FCC data collection efforts focus on program outputs, such as the number of
requests for support payments, which describe the level of activity. In the absence of program goals, measuxes, and data about the
program’s performance, the Congress and FCC may be limited in their ability to make informed decisions about the program’s
future,”

'8 Carriers classified as “rural” for the purpose of the USF receive support for approximately 20 million lines through the various
rural support programs (HCL, SNA, SVS, 188, ICLS). The High Cost Model provides support for loops of another 11 million lines
owned by “non-rural” ILECs.
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The National Broadband Plan’s “Universalization Target” Ignores the Standard for Broadband That
Congress Set out in the Telecommunications Act of 1996, and Re-affirmed in the 2008 Farm Bill

The National Broadband Plan picked the 4 Mbps/1 Mbps universalization target based on what the
typical U.S. consumer receives today. But it isn’t clear on why the FCC decided to settle for the status quo in
setting its universalizadon target, nor is it clear why the Commission chose an asymmetrical threshold which
rans countter to the standard for broadband that Congress has previously enumerated.

Though the term “broadband” is used 48 times in the American Recovery and Reinvestment Act the
legislation did not explicitly define “broadband.” There ate only two explicit examples of a legal definition of
the term broadband in the law." The first is found within the Telecommunications Act of 1996. In defining
the term “advanced telecommunications capability” in Section 706 of the Act, Congress stated that:

“The term ‘advanced telecommunications capability’ is defined, without regard to any
transmission media or technology, as high-speed, switched, broadband telecommunications
capability that enables users to origimate and receive high-gnality voice, data, graphics, and video
telecommunications using any technology” (emphasis added).”

The second example is found within the Food, Conservation, and Energy Act of 2008, which amended the
Rural Electrification Act of 1936.%' This law defincd the term “broadband service” by stating:

“The term ‘broadband service’ means any technology identified by the Secretaty as having

the capacity to transmit data to enable a subscriber to the service to originate and receive high-
. . . . . 2

quality voice, data, graphics, and video” (emphasis added).”

The above two definitons were written a dozen years apart, but are virtually identical. From these legal
definitions, we see Congress clearly views broadband as a technology that is characterized by the ability to
allow users (or “subsctibers”) to engage in high-quality multd-media #zo-wy communications. Therefore, for
the putposes of implementing the Natonal Broadband Plan, the Commission should have established
thresholds that at a minimum adhere to the definitional standards set in 1996 Telecom Act and the 2008
Farm Bill.

In other words, if the Commission chooses to formalize a definition of broadband, it must look at
the applications that a particular technology enables end-users to utilize. Based on the legislative language of
“originate and receive” and “high-quality video”, we feel that at a minimum, the floor of the FCC’s broadband
universalization target should be defined as a symmetsical telecommunications service that can reasonably
deliver 5 Mbps of bandwidth, in both the down and upstteam ditections, at latencies low enough to enable
high-quality real time voice and video two-way communications.” The NBP’s 1 Mbps upstream standard
cannot be defended based on faithful interpretation of the law, because this is simply not enough capacity to
originate high quality video.

' Only 29 enrolied bills enacted by the House and the Senate contains the term “broadband.” Of these 29, oaly the 1996
Telecom Act and the 2008 Farm Bill deals directly with the broadband definitional issue.

* Public Law 104-104, Section 706(c).

2! public Law 110-246, commonly known as the “2008 Farm Bill”, Congress passed H.R. 2419 by overriding a Presidential veto,
but had inadvertently excluded a title from the enrolled bill. To account for this error, both chambers re-passed the farm bill
conference agreement as FLR. 6124,

7 U.$.C. 950bb, Public Law 110-246 amended Scction 601 of the Rural Electrification Act of 1936 to reflect this definition of
broadband service.

3 This standard reflects the bandwidth and Jatencies currently required to engage in a two-way video communications with a
vettical resolution of 720 non-interlaced pixels and a scan rate of 24 frames per second, utilizing the current most-efficient
compression technology -- the MPEG-4 codec. However, we must emphasize that the FCC’s goals and targets, especially those
dealing with “reasonably comparable service” definitions in the context of USF need to be symmetrical. What we are suggesting is the
fleor must be 5 Mbps downstream, 5 Mbps upstream in ordet to be in line with the definitions in the 1996 Act and the 2008 Farm Bill.
But if the FCC finds that the typical downstream speed available in urban areas is say, 10 Mpbs, then a “reasonably comparable”
standard for the purposes of USF could have a 10 Mpbs downstream, 5 Mbps upstream definition. See Comments of Free Press in
NBP Public Notice #1, August 31, 2009,
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THE NATIONAL BROADBAND PLAN’S USF TRANSITION PROPOSAL:
A GOOD START, BUT THERE IS MUCH MORE WORK TO DO

The communicatons industry is characterized by economies of density, scale, and scope.
Communications networks infrastructure often is more expensive to deploy and mainwin in geographically
sparse tural areas, but such deployments will reap greater returns if they are carried out on a larger scale and if
the networks are capable of offering multiple types of services, In the Telecommunications Act of 1996,
Congress directed the FCC to establish a subsidy system to ensure that consumets in all regions of the nation
have access to basic telephone service and also directed the Commission to modernize the program to
account for advances in communications technologies.

While the Universal Service High Cost Fund has been very successful in promoting the universal
availability of basic telephone service, the Commission has yet to follow through on calls to modernize the
fund by expanding support to rural broadband networks. Also, critics note that the current High Cost Fund is
structured in 2 manner that has led to explosive growth in the overall size of the fund (wipling over the last
decade) without any corresponding accountability regarding the actual need and impact of existing subsidies.
Simply modernizing the fund by adding broadband to the existing fund will add further weight to an already
strained and potentially unsustainable subsidy system.

In the ARRA, Congress requested that the FCC produce a plan that ensured that “all people of the
United States have access to broadband capability.”” To this end, the National Broadband Plan proposes to
transition the existing Universal Service High Cost Fund to a Connect America Fund. We are very
encouraged that the Commission recognized the need to not merely add broadband to the list of supported
services, but the need to modernize the Fund by transitioning the Fund. The proposal outlined in the NBP is
the first significant step toward bringing broadband service to all Ameticans, but there is a tough road ahead,
and the Commission’s work -~ particulatly their analytical and planning work has only just begun. The general
transition framework discussed in the NBP is a start, but going forward the Commission must focus on two
areas overlooked in the proposal: the need to reform the inefficiencies of the old system duting the transition,
and the need to plan for future-proof deployment.

The Plan indicates that there are seven million U.S. housing units that have yet to see broadband
deployment, and calculates that providing access to 6.75 million of these units will require approximately $11
billion in subsidies over a 10-year period. The Plan concludes that about half of the unserved housing units
will only require initial capital deployment cost subsidies, while the remaining areas will require both capital
and ongoing cost su;')port.24 To fund the extension of broadband to these areas, the Plan establishes the
Connect America Fund (CAF), and establishes a transition plan to move the legacy telephony subsidy system
to an all-broadband support system over a 10-year petiod. During this 10-year period, the CAF will fund
deployment and ongoing suppott to unserved areas, funded via a reallocation of USF monies away from
mobile wireless telephony cartiers,” as well as by reducing certain payments to small rural phone z:ompaﬂjes26

* While we are deeply skeptical of the NBPs assessment of the availability of 4 Mbps/1 Mbps services, we do concur that the
mumber of completely unserved occupied households (as opposed to un- and underserved) is likely in the 7 to 9 million range. Where
we are skeptical is the NBP's assessment that 2/ the remaining homes have access to broadband at the 4 Mbps/1 Mbps level, While
we have no precise information, due to middie-mile limitations and the continued reliance on DOCSIS 1.1 technology, it is likely that
the size of this “underserved” problem is as big as the unserved problem. But again, until the FCC moves to collect better data, we
simplg’ cannot define the scope of the underserved problem with any degree of certainty. .

5 The Plan envisions freeing up $3.9 billion by 2020 from zeroing out High Cost Fund payments to Sprint and Verizon Wireless
(pursuant to prior commitments) and freeing up an additionai §5.8 biltion by 2020 by phasing out all support for Compedtive Eligible
Telecommunications Carriers, who are for the most part wireless providers offering services in areas also served by a wireline
telephone company.

* The Plan envisions capping payments to rutal rate of return carricrs from the Interstate Common Line Support fund, which is
designed to ensure these carriers earn their 11.25 percent rate of return. This effectively makes these carriers move to price cap
regulation, and is estimated to free up an additional $1.8 billion by 2020.
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and larger phone companies.”” Through this reallocation process, the Plan estimates it will froe up $15.5
billion, $4 billion of which will be used to fund deployment of 3G mobile networks in the few states that lag
the national deployment level, with the remaining §11.5 billion allocated to the CAF.

The Plan sets out a plausible vision for transitioning the old USF to a new broadband-centric
universal service system. However, the transition plan still leaves in place many of the more problematic
aspects of the existing subsidy system, inchuding the lack of 2 determination of where subsidies are actually
needed in order to keep rates and service quality reasonably comparable to rates and quality in urban areas.

Notably, during the transition, the plan maintains the existing regulatory support structure, where
carriers are reimbursed based on their total nerwork cost minus any regulated revenues. This support
structure fails to recognize that the high revenue earning potential of existing rural broadband networks may
lessen the need for ongoing subsidy support. The transition plan is also vague as to what quality of networks
will be supported, but it appeats the calculations are largely based on the cost to upgrade or extend existing
infrastructure to offer the 4Mbps/1Mbps standard of service. While this option may require fewer
expenditures in the short-term, it raises concerns whether these networks will be scalable to reach future
vniversalization goals.

But at this stage, the transition plan is littde more than a concept, one that will be fully fleshed out as
the Commission moves forward with the Notice of Proposed Rulemaking (NRPM) process, which the FCC
is slated to launch on April 22nd. We look forward to offeting detailed analysis duting the USF transition
NPRM process. We hope the NPRM will confront the unanswered questions and contemplate alternate
transition paths, such as those offered to the Commission during the 2006-2008 proceedings on this issue.

There is litrle doubt that the benefits of transitioning the USF to a broadband infrastructure-based
system far outweigh the costs. Nor is there any doubt that cnsuring universal access to advanced
communications technologies will improve the lives of all Americans. The goal of the USF Transition NPRM
must be the replacement of the existing subsidy system with one that is cfficient, rational, and consistent with
the law. This will be no easy task; less ambitious plans offered during the last Commission created a political
firestorm and failed to garner widespread support. Turning this vision of USF modernization into reality will
require both analytical rigor and political courage.

INCREASING THE AVAILABILITY, CAPACITY AND COMPETITIVENESS OF MIDDLE MILE
INFRASTRUCTURE MAY BE THE KEY TO LONG-TERM RURAL-URBAN BROADBAND EQUITY,
BUT MORE DATA 1S NEEDED TO DETERMINE THE SCOPE AND NATURE OF THIS PROBLEM

As discussed above, even if an ISP deploys robust last-mile infrastructure, it won’t matter if the
middle-mile backhaul capacity to the wider Internet is lacking -- an Internet connection is only as robust as it
weakest link. Many small rural cable, wireless, and telco carriers cite the lack of adequate and affordable
middle mile capacity as a major impediment to service deployment or advancement. In many arcas, the
former Bell companies dominate the market for wired middle-mile lines, a legacy from the monopoly
telephone era. The FCC maintains some limited pricing discipline on a subset of these middle mile lines, but
evidence suggests that prices and profits are far too high even among the middle mile “special access” lines
that remain undet price caps.

‘The National Broadband Plan recognizes the middle mile pricing issue, but offers litde in the way of
policy proposals to solve this problem. Instead, the Plan simply recommends that the Commission complete
the pending special aceess proceeding, and suggests that more spectrum be allocated for wircless middle-mile
service. While special access reform is long overdue, it is important to note that special access circuits
compose just a small subset of the middle-mile market, and are circuits optimized for voice transmissions.
The NBP mentions the FCC’s past deregulation of the other non-special access high-capacity middle-mile

% The Plan predicts frecing up $4 billion by 2020 through the eliminatios of the Interstate Access Support progeam, which was
originally designed to offset the impact to price cap carricrs stemming from the Commission’s mandated phasing down of the per
minute interstate access rates paid to these carrders for terminating interstate long-distance calls.
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broadband services, like Fithernet, but makes no assessment of the health of this market, fails to note what
the extent of deployment of these scrvices is, and does not discuss whether or not pricing in this market is
competitive.

) This lack of knowledge is a problem, particularly for long-term public policy planning. The NBP sets
a goal of affordable 100 Mbps downstream /50 Mbps upstream service by 2020, but makes no mention at all
how such services will come to rural America. Advances in cable modem capabilities brought by the DOCSIS
3.0 technology will make this goal a certain reality in many parts of the country, but only on those systems
that have access to adequate middle-mile backhaul capacity. The FCC can modernize the USF to ensure that
every American home Is served cither by a DOCSIS 3.0 cable or a fiber-to-the-home telco provider, but
unless those lines are connected to robust fiber-Jevel quality backhaul, we will merely find that out job is still
not finished.

Thus, in addition to the need to collect useful data on the state of last mile broadband deployment,
the Commission needs similar data on middle-mile infrastructure. In the fall of 2008 the Commission inidated
a Further Notice of Proposed Rulemaking on the issue of middle mile data, tentatively concluding that this
type of data (similar to some of the data that used to be collected in the ARMIS reporting system from price-
cap carriers) should likely be collected from 4/ broadband prc:vider&28 However, as was the case with lase-
mile data, the FCC has failed to move on this wise and overdue conclusion, We hope this issue will be taken
up when the Commission finally moves forward on the data collection issues identified in the NBP.

A BRIEF WORD ON JURISDICTION:
TRUSTIN THE LAW AND THE DELIBERATIVE WISDOM OF CONGRESS

In the wake of the Comeast v. FCC decision, the Commission’s authority to act in the broadband arena
has been called into question. But in the debate of what the FCC’s next step should be, it scems that many
have lost the thread of history, placing adjectives like “radical” onto the framework for innovation and
competition that Congress established for our nation’s two-way communications networks.

Our nation’s laws are not made in a vacuurn, nor are they made with haste. The lawmaking process is
one that is designed to produce laws that ate flexible and withstand the test of time. This is achieved in
practice through the deliberative wisdom of the Congressional process, which often bases our laws around
basic bedrock principles -- principles that transport the law through changing times. Our Communications
Act is guided by the principles of universal service, non-discrimination, interconnection, competition and
reasoned deregulation.

These principles, through the framewotk of the 1996 Act, were intended to foster the development
of a robust, advanced and competitive two-way communications market. And in many ways they have. But in
other ways they have not, due not to flaws in the law, but flaws in implementation of the law. This is why the
current heated debate over broadband’s place in Title 1 or Tide II seem so odd when viewed in context with
the Communications Act itsclf.

Of course two-way broadband transmission networks belong in Title I, because that’s where
Congress put them, and intended them to stay. But that does not mean that Congress intended for a
permanent heavy hand of regulation to apply to these advanced networks. Again, Congress recognized that as
competition develops, teasoned deregulation is an appropriate response.

Section 10 of the Act was the path of reasoned deregulation chosen for our nation’s two-way
communicatons networks. FCC Chairman Michacl Powell chose a different path to deregulation, a path that
involved sometimes metaphysical-like definitional interpretations of legal classifications. Mr. Powell, and later
Chairman Martin felt that they could follow this path to deregulation, while preserving the Commission’s
ability to uphold the principles of universal service, non-disctimination, interconnection and competition. But

% Service Quality, Customser Satisfuction, Infrastenctare and Operating Data Gathering, WC Docket No. 08-190, Memorandum Opinion
and Order and Notice of Proposed Rulemaking, 23 FCC Red 1364, 1382 para, 34, 35 (2008).
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the legal theory they based this assumption on has now, through the DC Circuit’s decision, been proven to be
unwotkable. Powell and Martin made errors that are now proving to inhibit the Commission’s actvities in
areas such as universal service for advanced networks that Congress cleatly placed under the FCC’s authority.
This outcome, and its unworkability was predicted by Justice Scalia in his dissent in the Brand-X case:

“The main soutce of the Commission’s regulatory authority over common carsders is Title 11,
but the Commission has rendered that inapplicable in this instance by concluding that the
definition of “telecommunications service” is ambignous and does not (in its current view)
apply to cable modem service. It contemplates, however, altering that (unnecessary)
outcome, not by changing the law (de, its construction of the Tide II definitions), but by
reserving the right to change the facts... [by asserting] its undefined and sparingly used
“ancillary” powers... Such Mobius-strip reasoning mocks the principle that the statute
constrains the agency in any meaningful way.”zq

In other words, Powell and Martin’s legal interpretations physically “broke” the law, making it unworkable
except through their ancillary authority theory. In pursuing the principle of reasoned deregulation in a manner
not laid out by Congress, as Justice Secalia pur it, “the Commission has attempted to establish a whole new
regime of non-regulation... The impottant fact, however, is that the Commission has chosen to achieve this
through an implausible reading of the statute, and has thus exceeded the authority given it by Congress.”

So the FCC is now placed at a crossroads, where it finds one legal framework called into question,
and the framewotk established by Congress waiting to be re-embraced. The notion now promoted by some,
that “reclassification” would be a return to “century-old rules made for railroads and Ma Bell phone
monopolies” is simply incorrect. Reclassification would simply return the framework that Congress adopted
for all two-way communications networks in 1996, a framework that today sdll applies to all of the high-
capacity data lines in the very competidve enterprise broadband market. Reclassification, followed by Section
10-hased forbearance will preserve the status quo deregulatory approach, but will put the Commission’s plans
for universal service and consumer protection back on proper legal ground. Reclassification simply puts the
Commission’s rules back in harmony with the law, and is justified by current realites of the marketplace that
make the original 2002 decision inappropriate for today.

But make no mistake, the Commission’s universal service reform plans are in legal limbo as a result
of the consequences of the past FCC classification decisions. Free Press is a strong supporter of an cfficient
and modernized USF, and we have for years argued that the Commission could carry out this task through
the use of Title I authority. But this was always a supposition rested upon the untested strength of the
Powell/Martin Title I legal theory. In 2008, Verizon, told the Commission that its “authority to use federal
high cost subsidies to promote universal service is limited to ‘telecommunications services” As the
Commission has found, and the courts affirmed, broadband Internet access service is an information service,
not a telecommunications service. Thus broadband does not qualify under section 254 as a supported service
eligible for high cost subsidies.”® In 2002, the Federal State Joint Board on Universal Service wrote that
because of the information service designation, “broadband Internet access services could not be included
within the definition of supported services, because section 254(c) limits the definition of supported services
1o telecommunications services.™' Though there may have been room for rebutting these assertions in the
past, the recent court decision has now essentally closed any avenue to reach a sound advanced USF policy
through anciflary authority,

A quirk in interpretation of the law does leave one solid path to extend USF support to broadband,
but it is one that brings the baggage of the old USF along with it. Because some small rural LECs chose to
retain the classification status of their DSL transmission services as Title II telecommunications services (an
option left to them by the FCC’s 2005 Wireline Order, so that these carriers could participate in NECA tariff
pools), the Commission could technically extended broadband subsides to these carriers. But this excludes

¥ National Cable & Telecommunications Ass’n v. Brand X Internet Services, 125 5. Ct. 2688 (2005) (NCTA 1. Brand X).
* See Comments of Verizon, I the Matter of Federal-State Joint Board on Universal Service, WC Docket No. 05-337, April 17, 2008,
1 See Federal-State Joint Board an Universal Service, Recommended Decision, 18 FCC Red 2943 (2002).
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other carriers offering perhaps superior and less expensive technelogies, such as cable modem or fixed and
mobile witcless. Given that much of the NBP’s proposed framework relies on lowest-cost technologies
chosen through competitive bidding, it would be unfortunate if only existing subsidy recipients were able to
take advantage of the modernized USF. This potential outcome just serves to highlight how far the
Commission’s interpretation of the statute has strayed from the plain intent of the statute itself. -

Though some may feel that the Communications Act is outdated, the fact is Congress overhauled the
taw in 1996 with an eye towards competition and technological convergence, Tide II is not a framework for
monopolies offering telephone service, but a framework for competition in two-way communications
networks, including advanced broadband networks, Furthermote, the notion that the universal service, non-
discrimination, interconnection, competition and reasoned dercgulation principles that are at the heart of
basic title-II common carriage is somehow outdated ignores the plain fact that many of our law’s basic
principles are hundreds of years old. From the ideas embodied in the Constitution to the ideas embodied in
common law, basic principles often withstand the test of time. In enacting the 1996 Act, Congress certainly
understood that non-discrimination and interconnection are the keys to having a robust two-way
communications infrastructure, regardless of changes in technologies.

We trust in the law, and are certain that the deliberadve wisdom of Congress, if once again properly
implemented, will bring the right outcomes that we all agree are desirable.

CONCLUSION

As consumer advocates with a strong desire to see the goals of Universal Service as articulated in the
Communications Act reached in a manner that is fair and efficient to all ratepayers, we welcome the National
Broadband Plan’s constructive ideas on how to better allocate the scarce resources of the High Cost Fund.
This plan reflects the reality that USF reform and the policy framework for achieving universal deployment
and adoption of affordable broadband Internet access services are inextricably linked.

But we are concerned about some of the underlying data that informed this analysis, and will work
with the Commission in the future to ensure that it collects good data that it must have to inform good
policies. Though we have concerns about some of the proposed program design, we expect the Commmission
will proceed in an open, transparent and fair manner with an open mind to all alternative ideas. Going
forward, we hope that the Commission keeps the long-term picture in mind, and ensures that as we close the
existing current-generation technology digiral divide, that we don’t replace it with a next-generation
technology digital divide.

Deploying Quality Broadband Services to the Last Mile Apdl 21, 2010 Testimony of S. Derek Turner, Research Director, Free Press 13
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Mr. BOUCHER. Thank you very much, Mr. Turner. Mr. Dankberg.

STATEMENT OF MARK DANKBERG

Mr. DANKBERG. Good morning, Chairman Boucher, Ranking
Member Stearns, and the members of the committee. Thank you
very much for the opportunity to present. I am Mark Dankberg. I
am co-founder of ViaSat, Inc. It is a company I started in my house
about 24 years ago. It has grown to have about 2,000 employees
all around the country. And for the last 10 years, we have been
very focused on bringing broadband to America by satellite. We are
close to a billion dollar company and we provide this technology all
around the world. We were investing about $1 billion starting 2
years ago to do this, and I wanted to cite a famous American, Will
Rogers, who, believe it or not, is a broadband expert. When Will
Rogers said it is not the things that you don’t know that will hurt
you. It is the things you think are so but—what you think is true
but ain’t so—so let us go back. I am going to tell you 3 things that
you think are so—that you think are true and ain’t so.

One is that lack of availability of broadband is primarily a rural
problem. I am going to show you evidence from our subscribers
where they are that it is actually—there are more people in Ohio,
Virginia, New York, California without broadband then there are
in Wyoming and Montana. There are higher percentages in the
rural states but more people in the developed states. Number 2,
that we think it is good business to serve people who don’t have
broadband available. That is what we are doing. We are investing
in it. And, third, that satellite actually can provide a very good
service. It is not a second rate service. So the first thing is this
map. Here we show the State or Virginia. The green areas are
areas that are mapped to have availability of one or more terres-
trial broadband services.

Yet, WildBlue, which has over 400,000 subscribers, more than
half of our subscribers in the State of Virginia are in areas that
are supposed to have broadband available. It is strong empirical
evidence that shows exactly what we have been talking about that
the availability of broadband does not extend to all people. These
people—90 percent of our subscribers tell us that they can’t get ter-
restrial broadband, even those people that are in these areas that
are green. Now this means that it is a much tougher problem. It
is not a problem just in rural areas. It is a problem around cities.
The next map shows Ohio, and you can see it is almost the same
thing. The green areas, all the blue dots are subscribers who have
gotten satellite because they can’t get terrestrial broadband even in
those areas.

So you can imagine that if we think we are going to try to serve
all these unserved people, we would essentially be building out in-
frastructure throughout the State of Ohio, not just in the rural
areas. So satellite is actually an excellent way to provide
broadband to these scattered people, whether they are in rural
areas or around metro areas. This next chart shows basically how
people use the internet, and I wanted to make that point. See if
we can move on to the next chart, please. It is a pie chart, and it
shows data from Cisco Systems that shows what the applications
are that people use on the internet, and you can see it is dominated
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by 3 things, video, web and e-mail, and peer to peer. For those
services, which make up 95 percent of internet access, satellite is
actually excellent service. We also can provide gaming services. We
can provide voice and video services.

And to correct sort of misperceptions, I would like to show a
quick 40-second clip. I wish we could demonstrate it here. But this
is just 40 seconds slice of clip of an actual satellite internet session
showing people doing voice-video communications and web brows-
ing that I think will be really illuminating. If we could move it out,
please. I think we might have to adjust the volume a little bit. Will
you turn up the volume, please?

[Video shown.]

Mr. DANKBERG. The point being is it just looks like an internet
session, and it is. It is just like any internet session that you would
have on cable or fiber optics except that it is done over satellite.
And the point that we are trying to make is that this is far, far
more effective. The next slide just shows where people talk about
thousands of dollars to build out or tens of thousands of dollars to
build out services. Using satellite is basically $5 is the cost to make
satellite available to any place in our coverage area. We provide
service at $49 a month and if people elect service the service qual-
ity that you saw on that video clip, which we believe is very, very
comparable to cable or terrestrial broadband would cost less than
$1,000 to provision at the level that you saw in that video clip.

We also make that available on a wholesale basis for less than
half that $49 price to retailers, including DISH TV, DirecTV, the
National Rural Telecom Cooperative, Quest, and AT&T. We think
the FCC properly noted that this can be a good service. What they
said is satellite with these next generation satellites such as the
ones that we are offering can make service available to any Amer-
ican. All they question is whether this is a scalable solution. I want
to point out it would take about 7 satellites, that is 7 next genera-
tion satellites to make that service available to 7 million sub-
scribers anywhere in the United States. There are already 5 first
generation satellites that are up. They are not as good as the one
that we are launching now but they indicate the level of invest-
ment private industry has already made. Go to the next slide,
please. There are 2 of these next generation satellites currently
under construction. The others will be available 1 year from now
and will make the level of service that you saw available to ap-
proximately 1 to 1% million people in our coverage area. And just
by comparison there is 25 existing satellites just for satellite TV
over the United States today.

So the main 3 points I would like to make at the end is we do
believe private industry can deal with this. If the government feels
though that the subsidy should be used what we would say is that
it should be technology neutral to let this very cost-effective tech-
nology be one of the alternatives. We recommend that it be com-
petitive, that the way you compete is to provide equal service at
the lowest cost and that the other important point is that the con-
sumer should have a choice, that they shouldn’t be forced to get
service from a particular subscriber because one company has been
chosen as the designated entity in that area. And if you look at
it—
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Mr. BoUCHER. Mr. Dankberg, you are well over your amount of
time here. Can you just wrap up quickly, please?

Mr. DANKBERG. I was just going to say the 30 million satellite
homes that get TV in the U.S., nobody would think people would
use satellite for TV.

Mr. BOUCHER. Thank you very much, Mr. Dankberg.

[The prepared statement of Mr. Dankberg follows:]
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Chairman Boucher, Ranking Member Stearns and other Members of the
Subcommittee, I am Mark Dankberg, Chairman and CEO of ViaSat, Inc. (“ViaSat”). Iam
pleased to have the opportunity to testify before you today on ViaSat’s views about the
broadband availability gap and the most cost-effective means of closing that gap.

ViaSat is a U.S.-based company that I co-founded in my home 24 years ago.
ViaSat is a leading provider of communications networks to U.S. consumers, enterprises, and the
U.S. Department of Defense. We are also one of the leading providers of consumer broadband,
enterprise and government satellite networks on a global basis. We invent, design and build
telecommunications technology. Our goal is to transform the way satellite broadband services
are provided today to homes, businesses, community organizations, and first responders, as well
as for other national security purposes. We also plan to help ensure that all Americans have the
opportunity to access quality broadband services.

We are investing over $400 million in the deployment of a highly innovative new
satellite network that will more than triple the quality of satellite broadband service in the United
States (and Canada), resulting in quality‘levels and price points that are comparable to, or better
than, today’s cable modem, DSL or wireless broadband services. Just four months ago, we
invested almost $600 million more to acquire WildBlue Communications, Inc., which is one of
the top 20 broadband ISP’s in the country and serves over 420,000 U.S. homes today by satellite.
WildBlue, and its distribution partners, including DirecTV, DISH Network, the National Rural
Telecommunications Cooperative, and AT&T will be the means by which we will deliver this
satellite broadband technology to the American public.

ViaSat supports the efforts of Congress and the Administration to facilitate the

deployment of affordable broadband services to all Americans. We are encouraged that the
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FCC’s National Broadband Plan explicitly recognizes the major improvements we are making in
satellite broadband, as well as the role satellite can play in cost effectively ensuring universal
availability of affordable broadband access.

But there is another important role that satellite can serve here today, and that is to
help more accurately assess the extent, and the geographic distribution, of the broadband
availability gap in the U.S. today. We’ll show quite convincing evidence that the broadband
availability gap is in fact bigger than conventional mapping techniques suggest. We’ll also show
that unserved homes are scattered almost randomly around population centers in a way that will
make reaching them by conventional terrestrial networks much more expensive than might
otherwise be expected. We’ll give you a quick glimpse of the dramatic improvements offered by
the latest generation of satellite broadband technology. And, we’ll suggest how that technology
can help close the availability gap in an extremely cost effective way by either eliminating or
greatly reducing the amount of government funding needed to meet the universal availability

goal established in the National Broadband Plan.

L Millions of Unserved and Underserved Homes Are Not Yet Accounted For |

The National Broadband Plan aims to ensure that, by 2020, all citizens have
access to affordable broadband services with a minimum actual download speed of 4 Mbps. One
of the key findings in the National Broadband Plan is that “14 million people in the United States

living in 7 million housing units do not have access to terrestrial broadband infrastructure
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capable of this speed.”’ This estimate relies on data aggregated from several sources, including
self-reporting of service areas by broadband service providers.

The National Broadband Plan acknowledges that data must be collected on an
individual household level and recommends that service provider data be supplemented with
self-reporting by consumers:

To improve its ability to make informed policy decisions and to track

deployment, adoption and competition issues, the FCC should transition as

quickly as practical to collecting location-specific subscribership data by

provider, technology, actual speed and offered speed. Such data would

make it possible for the FCC to aggregate the data to any geographic level

rather than relying on providers to allocate subscribers by census tract or-

block. The FCC should also continue to utilize consumer-driven data

collection methods, such as voluntary speed tests and broadband

unavailability registries.”
We agree with this point. In our experience, existing data on broadband availability — including
the offered speed — has been estimated too coarsely, and significantly understates the
availability gap. That is, current assessments tend to assume that if a particular geographic area
has service available anywhere within its boundaries (e.g., within a census tract), then the entire
geographic area must have that service. In many cases, that assumption is almost certainly
overly optimistic,

We know from experience that foday s broadband users do not choose a satellite
service if they have a terrestrial broadband alternative; satellite today is widely viewed as a

service of last resort. We intend to fundamentally change that perception of satellite broadband

with the launch of ViaSat-1 next year, by making it a compelling value proposition. But today’s

See Federal Communications Commission, Conmecting America: The National
Broadband Plan (2010), available at http://hraunfoss.fec.gov/edocs public/
attachmatch/DOC-296935A1 .pdf (“National Broadband Plan™), at 20.

2 1d. at 43.
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satellite broadband service is not very competitive with DSL or cable modem service because the
speeds are comparatively low given the monthly subscription fees.

For this reason, a map showing the location of today’s satellite broadband
subscribers is a quite effective way to identify geographic areas at a very fine level of detail (i.e.,
individual homes) that are not otherwise served. The illustration in the slide below superimposes

actual WildBlue subscriber locations in Virginia on top of the state’s assessment of regions

currently served by terrestrial broadband.

More homes un-served (& under-served)
“Scattered” distribution problematic

Areas Curtentiy Served by Brossband

tiabels Cursnnly Unssrved by Bioatband Shurce or Broadiand irein: et
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As you can see, about half of WildBlue satellite broadband subscribers in Virginia
are located in areas identified by state mapping projects as “served.” Yet almost 90 percent of
WildBlue’s subscribers have indicated to us that they have no choice of broadband service other
than satellite. As the FCC seems to suspect, it appears the existing methods of data collection
materially over-estimate broadband availability. This is why we recommended a year ago to
NTIA, RUS and the FCC that they consider adopting a mechanism that would allow citizens to
“raise their hands” and be counted as unserved or underserved.’

Even if that type of a mechanism is not adopted, examining WildBlue’s
subscriber base would represent an effective method of “utilizing consumer-driven data
collection methods,” as the FCC proposes. Our subscribers today have effectively self-identified
themselves as unserved by selecting satellite broadband service. Using satellite subscription data
to augment current data collection efforts would provide valuable information about broadband
availability in the U.S.

Many people have an intuitive sense that satellite broadband serves
predominantly rural and remote areas. Our subscriber maps tell a different story. Unserved
homes are scattered more randomly and broédly among relatively highly populated geographic
regions than most would anticipate. The map of Virginia is typical of this phenomenon. The

following slide illustrates the same type of distribution in Ohio.

See The Commission’s Consultative Role in the Broadband Provisions of the Recovery
Act, FCC GN Docket No. 09-40, Comments of ViaSat, Inc., at 9-11 (Apr. 13, 2009);
American Recovery and Reinvestment Act of 2009 Broadband Initiatives: Joint Request
for Information, NTIA/RUS Docket No. 090309298-9299-01, Comments of ViaSat, Inc.,
at 9-10 (Apr. 13, 2009).
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‘Same in All States

Argas Curvently Servad by Broadband
t Arsas Currently Unserved by Broadband
5 winBlus Subscribers

It bears emphasis that when unserved households are scattered randomly
throughout areas that are otherwise well-served, it changes the calculus for subsidizing the
connections of those homes. The terrestrial deployment model of identifying unserved towns
and communities and then embarking upon a construction project does not address the issue.
Indeed, a sizable percentage of unserved households are within the areas identified as served. It
would make little sense to subsidize a dominant or monopoly terrestrial provider to connect the
random homes in its coverage area that it has effectively chosen not to serve.

Our experience suggests that, in the aggregate, these random “left-out” homes
comprise millions of households across the U.S. As discussed in more detail below, the best

mechanism for serving those households would be through fair and open competition among
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multiple broadband service providers. And if government subsidies are made available, each
consumer should be empowered to make the ultimate determination as to how to use that
government subsidy toward the service that is best for his or her individual situation. That same
methodology also can be effective for reaching any and all homes that want an affordable

broadband service that meets the FCC’s universal service objective.

1I. Satellite Broadband Technology Is Capable of Providing a Quality Experience

We understand that satellite broadband today is considered by some as a service
of last resort. Nonetheless, today almost 1 million Americans are satellite broadband
subscribers, and the industry is thriving as it serves the most difficult to reach households
without any government assistance whatsoever. As a new entrant, ViaSat realizes there is great
potential for satellite broadband to be a self-sustaining, profitable, competitive enterprise — if we
can make the service much better, and make it a better value for subscribers. ViaSat is doing
just that. By making substantial investments to implement a revolutionary satellite design,
ViaSat intends to place the quality and price of satellite-delivered broadband on par with median-
quality terrestrial broadband services.

The current evolutionary stage of satellite broadband services is very similar to
that of the satellite television industry in 1994 — before the launch of the two largest Direct
Broadcast Satellite (“DBS™) providers, DirecTV and DISH Network. There were a few million
backyard satellite dishes measuring 7 to 10 feet in diameter’ — with consumers taking extreme

measures to receive satellite video services from literally dozens of different satellites, often on a

See In the Matter of Competition, Rate Deregulation, and the Commission’s Policies
Relating to the Provision of Cable Television Service, Report, 5 FCC Red 4962, at 103
(1990) (discussing “Home Satellite Dish” service).

8
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catch-as-catch-can basis. At that time, some visionary entrepreneurs realized that satellite
television could be a great business if they could improve the product, make it as good as or
better than terrestrial video services, and make it easier, more convenient, more reliable and
more predictable than then-existing satellite video services. The key to success in that industry
segment was launching a new class of dedicated satellites (optimized for DBS), and continuing
to improve satellite and ground system technology to allow the addition of an increasing number
of channels, movies on demand, local programming, High Definition, and other innovative
services. Today, approximately 30 million Americans receive video services via satellite,” many
of them prefer satellite-delivered video over competitive offerings from cable and telephone
companies, and virtually all Americans get a much higher quality video experience from their
cable or telephone company because of the competitive forces that satellite video providers
brought to the industry.

In January 2008, ViaSat commenced construction of its ViaSat-1 satellite, which
promises to revolutionize the satellite broadband industry, and to have the same competitive
effect on DSL, wireless broadband and cable modem service that DBS has had on cable, IP and
fiber-delivered television. ViaSat-1 is expected to deliver almost 20 times the bandwidth of
WildBlue’s best on-orbit satellite and over 100 times the bandwidth efficiency of the best
conventional satellites designed and launched as recently as six years ago.

Bandwidth is the central value proposition of a broadband service. That is made

clear by the explosive growth in consumer demand for high-bandwidth, real-time Internet

3 See DIRECTV SEC Form 10-K for FY2009, at 4 (filed Feb. 26, 2010) (“DIRECTV 2009
10-K”) (noting that DIRECTYV provided video service to over 18.5 million subscribers as
of the end of 2009); DISH Network Corporation SEC Form 10-K for FY2009, at 1 (filed
Mar. 1, 2010) (“DISH 2009 10-K™) (noting that DISH Network Corporation served
approximately 14.1 million customers as of the end of 2009)..

9
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applications. We are pleased by the FCC’s efforts to date in making adequate spectrum available
for satellites to support these growing bandwidth needs, and we look forward to working with the
FCC to enable additional flexible uses of the radio spectrum, to further increase the bandwidth
available on broadband satellites,

While we cannot demonstrate our service in the hearing room, we will show a

video clip to illustrate the speed and responsiveness made possible by ViaSat’s breakthrough,

high‘-bandwidth, satellite technology.

10
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The slide below depicts data provided by Cisco Systems highlighting how the

bandwidth improvements of ViaSat-1 directly target the broadband applications that subscribers

use the most.

Gaming Vslos  Video Calling

Source: CISco Systams

By far, the greatest amount of Internet bandWidth is consumed by video (viewed
on a PC or television set) and by peer-to-peer services. The success of DBS services
demonstrates that satellite technology is extremely well-suited for providing competitive video
services. Likewise, recent advances in wide area network (WAN) acceleration technology (a
variant of a rapidly growing technology used for remote access and “cloud computing” for *

enterprise customers) enable quality-of-service improvements, and make it possible for ViaSat’s

11
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satellite network to provide cable modem-like speeds and responsiveness for Web surfing, e-mail
and other interactive data services.

ViaSat-1, and other broadband satellites in the same genera’;ion, will serve as a
competitive alternative to wireless, DSL, and even cable for millions of subscribers. Satellite
broadband over ViaSat-1 and satellites using comparable technology will be very competitive
with cable modem service for those applications that consume about 95 percent of the data
carried on the Internet today. The other applications tracked by Cisco® — VoIP, video
conferencing, and “first person shooter-style” gaming — are more sensitive to time delays that
can degrade the quality of the service. In general, our ViaSat-1 satellite system will provide a
satisfactory experience, quite comparable to a terrestrial mobile broadband wireless service, for
those types of applications. In some cases, we will provide an experience that in fact will be
superior to DSL (e.g., where connection speed is even more important than latency, such as with
video teleconferencing).

The National Broadband Plan proposes the creation of standardized methods for
measuring and disclosing actual broadband service quality, centered on actual speeds.” We
strongly endorse that approach and believe that such transparency will make satellite-delivered.
broadband a more attractive competitive alternative for many consumers. We also believe that
the ubiquitous availability of a quality and affordable satellite broadband service will impose
positive competitive pressures on all terrestrial services, in the same way that satellite video
imposes competitive pressure on terrestrial video service providers to deliver greater value to the

American customer.

6 See Cisco VNI Forecast Widget: Projecting global IP traffic growth, at

http://www.ciscovni.com/vni_forecast/AdvancedEditor.htm (last visited Apr. 18, 2010).

7 See National Broadband Plan at 46 (Recommendation 4.5).
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III.  Satellite-Delivered Broadband Is an Extremely Cost-Effective Solution

The fundamental competitive advantage that satellites have over terrestrial
delivery mechanisms is the enormous capital efficiency inherent in satellite infrastructure. All
terrestrial technologies have capital infrastructure costs that are proportional to the distance
between the homes they serve and the core network infrastructure, such as a central office.
Satellite technology, on the other hand, is largely cost-insensitive to distance. Satellite
technology avoids the need to build and maintain expensive last-mile and middle-mile terrestrial
infrastructure, the cost of which can be highly variable and increase exponentially with the
distance of the consumer from the rest of the network. Rather, a satellite provider’s capital
infrastructure costs are largely fixed once the satellite is brought into service, and remote or hard-
to-reach households are as economical to serve as any other household. This efficiency
contributes to the enormous success of satellite-delivered video services in the U.S. today, and
even more so in other parts of the world. Satellite video delivery gains economic leverage
because the video bits transmitted by the satellite can be received (and shared) by a very large
number of subscribers within the coverage area of the satellite without increasing the provider’s
cost to deliver the service.

A significant difference between satellite video service and satellite broadband
service is that satellite video services largely consist of broadcasting the same programming to a
large number of subscribers. Due to the shared nature of broadcast data, satellite video providers
never really had to develop technology to lower the cost of delivering individual data bits. By
contrast, satellite broadband services must deliver different data streams to each individual

subscriber. The reason today’s satellites were not optimized to deliver individual data streams is
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simple: Until now, a big enough market did not exist to warrant the investment needed to
develop such technology.

That situation has changed. Today, there are about 1 million satellite broadband
subscribers, capacity available on existing spacecraft is filling up, and we are launching new
satellites to support the growing demand. That demand is also why ViaSat is investing over
$400 million to re-engineer the design for broadband satellites, and thus enable the delivery of
digital bits to individual subscribers in a cost-effective manner. And that is how we are changing
the way satellite broadband will be delivered in the future.

The following slide illustrates the enormous economic benefits that result from

driving down the cost of satellite bandwidth for individual broadband subscribers:

,Endrmously Cost ;Effect'iv,e

Infrastructure Costs Per Home
$10,000
Per home passed $7.500
to offer service !
$5,000
$2,500 ¢
$0 =

Satellite  BIP Terrestrial  BIP Limit

#Home Passed & Home Served

TOtaI Capltal cost Source: RUS funded ~$1.18 to pass 625k premises, average cost

per hOme Served ~$k/pramise. BIP funding limit now $10k/premise passed, Rural
penetration ~ 46%,

14
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Cost per home passed is a critical metric in determining the capital efficiency of a
broadband system. This is the case because broadband adoption has a direct economic impact on
the cost of providing service. As the FCC correctly recognizes, broadband adoption is an even
bigger national issue than availability.® This is especially true in rural America where adoption
rates may be below 50 percent even when broadband is available.” The important question of
how we educate citizens about the critical role that broadband can provide in creating
employment, educational, health-related and other benefits is beyond the scope of today’s
testimony. For now, the critical point is that a current, real world, 50 percent adoption rate
effectively doubles the capital cost of serving those who do subscribe. This is a consideration
that should go into any decision to invest taxpayer dollars in broadband infrastructure.

In the case of satellite-delivered broadband service, the capital cost per home
passed is extremely low, because the infrastructure is shared across an extremely large service
area. In the case of ViaSat-1, we estimate the capital cost at about $5 per household.!® No
terrestrial technology comes even close to this.

Satellite service is extremely capital efficient and allows us to keep subscription
rates reasonable, without government subsidies, even in areas with low population density or low
subscriber density. This makes satellite broadband the perfect technology to provide “fill in”
service to those millions of randomly scattered citizens who live in populated areas but who have

been passed over by incumbent terrestrial service providers.

See National Broadband Plan at 123 (“Lack of adoption is a larger barrier to universal
broadband than lack of availability™).

? See id. at 167 (Exh. 9-A).

The coverage of the ViaSat-1 system will include approximately 80 miltlion U.S.
households, and will cost approximately $420 million for the satellite, launch, insurance,
and the gateway facilities.

15
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Satellite also is more capital efficient than terrestrial technology when comparing
the cost per household actually served. In the case of ViaSat-1, the capital cost of the system,
including the cost of satellite infrastructure, ground equipment and the customer premises
equipment, is approximately $850 per household served, regardless of the location of that
household.

In stark contrast to these $5/household-passed and $850/household-served figures
for satellite, published data from the first round of the RUS BIP program suggest that
government funding for last mile terrestrial broadband infrastructure alone will yield a capital
cost of about $2,000 per houschold passed and $4,500 per household served.'! This cost
differential becomes even more severe as efforts are made to reach homes that are even more
expensive to serve than the “lower hanging fruit” selected by applicants for the first round of BIP

funding. Furthermore, for the second round of BIP funding, RUS said it would consider funding

H As of March 30, 2010, RUS had awarded approximately $1.067 billion for broadband
projects. See USDA, Agriculture Secretary Vilsack Announces a Recovery Act
Broadband Initiative fo Bring Economic Opportunity io the Fort Berthold Indian
Reservation and Parts of Two States, Press Release (Mar. 30, 2010). Twenty percent of
this amount — or $213.4 million —— would be a conservative estimate of the additional,
private matching funds to be provided, based on recent experience in the RUS BIP
program. See USDA, Agriculture Secretary Vilsack Announces Rural Broadband
Projects to Bring Economics Opportunity fo Community in Eight States, Press Release
(Mar. 23, 2010) (noting that private funding equal to 45.5 percent of the RUS funding
also would be contributed privately). Total investment in the RUS projects as of March
30, 2010 thus can be estimated to be at least $1.28 billion. This investment is intended to
make broadband available to 529,000 rural households and 96,000 rural business and
public facilities. /d. Therefore, the average cost per building passed associated with this
RUS funding is at least $2,050. The broadband penetration rate in rural areas with
broadband availability is approximately 46 percent. See Pew Internet and American Life
Project, Home Broadband Adoption 2009, at 17 (June 2009), available at
http://www.pewinternet.org/~/media//Files/Reports/2009/Home-Broadband-Adoption-
2009.pdf. Consequently, this RUS funding can be expected to serve approximately
287,500 buildings. As such, the average infrastructure cost per building served
associated with this RUS funding is at least $4,454.

16
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last mile projects at capital costs as high as $70,000 per home passed.” Notably, for an apples-
to-apples comparison to satellite, these figures would also need to include the costs of the
terrestrial middle mile.

And it also bears emphasis that the ViaSat-1 system will support service at

monthly rates that are as low as $49 for a true broadband experience.

IV.  Broadband Satellite Technology Is Scalable to Meet Future Capacity Demands

The National Broadband Plan acknowledges that satellites are capable of serving
any household at the target universal service level of 4 Mbps,® but inquires whether satellites
have the capacity to meet the needs of alf unserved households.'* This is not a shortcoming of
satellite technology, but rather simply is an issue of scale that will be quite directly solved with
the launch of additional broadband spacecraft. As detailed below, commercial satellite operators
have a demonstrated track record of expanding satellite capacity by deploying more satellites to
respond to consumer demand. As we will detail, history suggests that market forces will cause
commercial enterprises to meet most of the need without any government subsidies or other

market intervention.

See Department of Agriculture, Rural Utilities Service, Broadband Initiatives Program,
Notice of Funds Availability, 75 Fed. Reg. 3820, 3823 (Jan. 22, 2010).

See National Broadband Plan at 137 (acknowledging that “satellite is capable of
delivering speeds that meet the National Broadband Availability Target....”).

The Plan suggests that “satellite capacity can meet only a small portion of broadband
demand in unserved areas for the foreseeable future” and that “while satellite can serve
any given household, satellite capacity does not appear sufficient to serve every unserved
household.” See id. (emphasis added).

17
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A Scalable Solution

Satellite industry could solve the
problem with ZERO gov't subsidy

7 Next gen satellites needed for 7 million
homes (with service quality in video clip)

2 2nd gen US broadband satellites already under
construction

5 Existing 15t gen broadband satellites

25  Onorbit DBS Satellites

Based on extrapolating trends in bandwidth consumption, and technologies under
development, ViaSat estimates that 7 million homes could be served at or above the National
Broadband Plan’s 4 Mbps “actual speed” target with the launch of only seven “next-generation™
broadband satellites. Two of those seven (ViaSat-1 and Hughes Network Systems’ Jupiter
satellite) are already under construction and are scheduled to be launched in 2011 and 2012,

respectively.”” Thus, the five remaining satellites would need to be procured over the next eight

See ViaSar-1 to Transform North American Satellite Broadband Market, Press Release
(Jan. 7, 2008), available at http://www.viasat.com/news/viasat1-transform-north-
american-satellite-broadband-market; Hughes to Launch 100 Gbps Throughput Satellite
in 2012, Press Release (Jun. 16, 2009), available at http://www.hughes.com/HNS%20
Library%20Press%20Release/06-16-09_Hughes to_Launch 100 Gbps High
_Throughput_Satellite_in 2012.htm.
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years to meet the National Broadband Plan’s 2020 target, and those spacecraft are logical

replacements for the five existing older-generation satellites that are currently used and/or

available for Internet access service (WildBlue-1, Anik F2, Spaceway 3, AMC-135 and

AMC-16).'® Expecting that five additional spacecraft will be procured and launched over the

next decade is entirely reasonable.

Over a 15 year period, the satellite TV industry has launched over two dozen DBS

satellites to serve 30 million subscribers (a comparable ratio of about 1 million subscribers per

spacecraft).”” We don’t have a crystal ball, but historical experience in the DBS context strongly

suggests that a similar level of growth in the satellite broadband industry is both technologically

and financially feasible.

WildBlue currently provides satellite broadband services using capacity on WildBlue-1,
Anik F2, and AMC-15. See http://www.wildblue.com/company/index.jsp (last visited
Apr. 17, 2010). AMC-15 and AMC-16 have identical payloads. See SES GLOBAL
Companies Contract Three Satellite Launches with ILS (Apr. 19, 2004), available at
http:www.ses.com. Hughes Network Systems provides broadband services over
Spaceway 3. See http://www.skyway3.com/news.php (last visited Apr. 17, 2010).

See DIRECTV 2009 10-K at 9 (noting that DIRECTV “currently has a fleet of twelve
geosynchronous satellites . . . .”); DISH Network 2009 10-K at 2 (“We own or lease
capacity on 11 satellites in geostationary orbit . . . .”); see also, DISH Netwark Launches
New Satellite to Expand Industry’s Largest HD Offering, Press Release (Mar. 21, 2010)
(indicating that recent launch brings the size of the network constellation to 15), available
at http://dish.client.shareholder.com/releasedetail.cfm?ReleaseID=453561.

19



85

V. Any National Breadband Plan Subsidies Should Facilitate Competition and
Consumer Choice

One of the proposals made in the National Broadband Plan requires very careful
examination:

There should be at most one subsidized provider of broadband per

geographic area. Areas with extremely low population density are

typically unprofitable for even a single operator to serve and often face a

significant broadband availability gap. Subsidizing duplicate, competing

networks in such areas where there is no sustainable business case would

impose significant burdens on the USF and, ultimately, on the consumers

who contribute to the USF.'®
This proposal does not take into account, as we have illustrated quite vividly here, that a large
proportion of unserved homes are scattered throughout geographic regions where two or more
existing terrestrial service providers — such as a telephone company and a cable company — in
fact exist. As a policy matter, if subsidies are used at all in that geographic region, the subsidy
should go to whichever of the two service providers can more cost effectively serve the unserved
premises. In fact, it would be most effective if each subscriber had the opportunity to choose
which of the two available service providers would be better for that individual home, based on
evaluating competitive offers from the two services (regardless whether the service is subsidized
or not).

The FCC has properly recognized that satellite is perfectly capable of serving any
of the unserved homes in the U.S., whether in a rural area or not, and at the target universal
service quality level. Thus, all of the unserved homes in the U.S. that are reachable by satellite
are in a position to choose from at least two service providers. In addition to satellite, those

service providers also could be wireless, telco, and cable ~— and possibly more than one of each

type. No doubt, there are disadvantaged Americans who need financial assistance. But we

18 National Broadband Plan at 145.
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firmly believe that the needs of those Americans would be served far better by developing a
subsidy mechanism that allows them to choose, from among multiple alternatives, the service
provider they believe will deliver the best mix of price and quality for their individual
circumstances. For these reasons, we urge Congress not to adopt any subsidy mechanism that
has the effect of favoring one particular broadband ISP in a particular region, over all other ISPs

who also could serve that same region.

If Subsidies Are Used

Competition
Most Cost Effective

21
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ViaSat agrees with the critical observation in the National Broadband Plan that
“the exact role of satellite-based broadband and its impact on the total cost of universalizing
access to broadband depends on the specific disbursement mechanism used to close the

"1 We believe that the following five factors (discussed in detail

broadband availability gap.
above) present a compelling case that satellite should have a meaningful role in universalizing
broadband access: (i) the extent of the availability gap, (ii) the sparse and relatively random
dispersion of unserved subscribers (as shown by empirical consumer-driven data collection),

(iii) the breakthrough gains in bandwidth efficiency being made by the satellite industry, (iv) the
potential to create “gas mileage™ like metrics to compare the actual delivered speeds of differing
broadband technologies, and (v} the power of competition to drive value creation for consumers.

We also believe that those five factors present a compelling case for the
government to adhere to two principles as it determines how to facilitate broadband deployment
and adoption: competition and consumer choice.

If the government chooses to subsidize broadband availability at any level, ViaSat
strongly urges that any adopted mechanism be open and transparent, and most critically,
facilitate enduring competition. Moreover, given the wide dispersion of unserved households,
ViaSat urges that any subsidies be provided through a mechanism that empowers every eligible
American fo choose how to spend his or her subsidy dollars. Using federal funds merely to
further endow entrenched providers inhibits competitive entry into those markets and takes away
the consumer’s ability to choose a provider. Putting the choice of broadband service provider in

the hands of the consumer cultivates a more competitive landscape. Such a mechanism would

provide the incentive for service providers to compete to win customers, thus empowering end

10 National Broadband Plan at 137.
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users to choose the provider offering the best combination of price and quality. This approach
also would foster the competition that is needed to drive future innovation in data transmission

technologies.

ok %k kK

Thank you for the opportunity to appear before you today to discuss these

important issues. I would be pleased to answer any questions you might have.
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Mr. BOUCHER. Mr. Carroll.

STATEMENT OF AUSTIN CARROLL

Mr. CARROLL. Good morning, Chairman Boucher, Ranking Mem-
ber Stearns, and members of the committee. Thank you for allow-
ing me to be here. My name is Austin Carroll. I am general man-
ager of Hopkinsville Electric System in Hopkinsville, Kentucky,
and I am testifying today on behalf of the American Public Power
Association where I serve on the board of directors and the Ken-
tucky Municipal Utilities Association, as well as my position at
Hopkinsville Electric System. APPA is a national service organiza-
tion that represents the interests of more than 2,000 publicly-
owned, not-for-profit electric utilities located in all states except
Hawaii. Exhibit 1 in your materials is a map showing the location
of the APPA members nationwide. Many of these utilities devel-
oped in communities that were literally left in the dark during the
era when the United States was electrified as private sector electric
companies pursued opportunities in larger population areas.

State and local governments, therefore, undertook the effort to
ensure that residents of their communities were served by their
own power systems in recognition of the fact that electricity is crit-
ical to the economic development and educational opportunities and
quality of life for its residents. Currently, over 70 percent of
APPA’s members are communities with less than 10,000 popu-
lation, and approximately 45 million Americans receive their elec-
tricity from public power systems. Many of the public power sys-
tems were established primarily as the large utilities were unwill-
ing to serve smaller communities and rural areas, which were then
viewed as unprofitable. In these cases, communities formed public
power systems to do for themselves what the private sector was ei-
ther unable or unwilling to do at a fair price.

The same trend is occurring today in the area of broadband and
advanced communications. Many public power systems are meeting
the new Age demands of their communities by providing broadband
services where such services are unavailable, inadequate or too ex-
pensive. These services, provided with high quality and affordable
prices, are crucial to the economic success and quality of life of
communities across the nation. Nationwide, 700 public power utili-
ties provide broadband services to school districts, local govern-
ments, hospitals, and almost 200 provide internet services to the
residents. Municipal utilities are nonprofit and do not provide divi-
dends for stockholders. In Kentucky they pay wages that are com-
parable to that paid by the State of Kentucky. Many public power
systems have secured loans or utilized municipal bonds to invest
in infrastructure for broadband. Municipal utilities are locally
owned and operated utilities that are governed by elected munic-
ipal councils or independent utility boards appointed by elected
mayors. Thus, unlike large private sector broadband providers, mu-
nicipalities’ sole focus is the needs of their own small territories,
and they are responsive to their residents through the electoral
process.

It is not my purpose to criticize private sector telephone and
cable companies’ broadband investment, deployment and pricing
decisions, but rather to illustrate the differences between these
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companies and municipal/public power wutilities that deploy
broadband services. This testimony focuses on broadband services
provided by Kentucky municipalities, which I think will provide a
particular useful example of the important role public power utili-
ties have to play in making broadband available nationwide. And
I have included a map of Kentucky so you can see the municipali-
ties in Kentucky and the ones providing broadband services.

In May of 1998, our community board of directors agreed to run
fiber optic cable to our substations around town in order to monitor
the substations for electric outage prevention. Then in ’99, we had
ringed our city on the basis of ringing these substations with fiber
optic infrastructure. At that time, broadband was not available in
Hopkinsville. Recognizing the need for our community to partici-
pate in the global economy and have available all educational op-
portunities, HES elected to use our fiber infrastructure to provide
broadband services to local businesses, industries, government enti-
ties and others needing high-speed communications.

We formed a subsidiary, EnergyNet, to manage that and we keep
separate books on the EnergyNet side as opposed to the electric
side. Bandwidth at reasonable prices quickly became a popular en-
tity in our community. Kentucky Derby Hosiery, an international
sock company, was our first customer. And after that, city building,
emergency operations center, fire stations, police stations were con-
nected. All schools were connected as well, and by becoming a
USAC-approved provider of E-Rate services, we were able to reim-
burse the school system 80 percent of its cost of connectivity so
major businesses in town are now connected over our system.

We have now also employed a mass network of radio trans-
missions across our city and that is our solution for the residential
sector of Hopkinsville. We have continued to grow. We have built
a network operations center that is a very hardened facility unlike
anything else in our community, and we have several of our indus-
tries, hospital, and so forth, that locate their service there for secu-
rity. Hopkinsville was initially handicapped because we didn’t have
a point of presence for a long distance company, and so it was very
expensive to try to get broadband at wholesale prices into our com-
munity. We have now constructed a line to Bowling Green, Ken-
tucky, where there was a point of presence, and we dropped our
megabit cost from $125 to $20, which that savings had been passed
along to our consumers.

But we now have a world-class system in Hopkinsville. We can
provide broadband at prices that are competitive with major cities.
I call them NFL cities. And we are hoping to be able to attract a
large data center to our community because we have got all the re-
sources to do so. So it is not only a service to our existing busi-
nesses and industry but as an economic tool as well. And I appre-
ciate your allowing me to make these comments, and I look forward
to your questions.

[The prepared statement of Mr. Carroll follows:]
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Written Statement of Mr. Austin Carroll, General Manager of Hopkinsville Electric
System in Hopkinsville, Kentucky, on behalf of the American Public Power Association
To the House Energy and Commerce Committee, Subcommittee on Communications,
Technology and the Internet
The National Broadband Plan: Deploying Quality Services in the Last Mile
Wednesday, April 21, 2010

Good morning Chairman Boucher, Ranking Member Stearns and Members of the Subcommittee.
My name is Austin Carroll, and I am the General Manager of Hopkinsville Electric System in
Hopkinsville, Kentucky. I am testifying today on behalf of the American Public Power
Association (APPA), where I serve on the Board of Directors, and the Kentucky Municipal

Utilities Association (KMUA), as well as in my position with the Hopkinsville Electric System.

APPA is the national service organization that represents the interests of more than 2,000
publicly-owned, not-for-profit electric utilities located in all states except Hawaii. Exhibit 1,

below, is a map showing the locations of APPA members nationwide.
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ExuisiT 1

Many of these utilities developed in communities that were literally “left in the dark™ duﬁng the
era when the United States was electrified, as private-sector electric companies pursued
opportunities in larger population centers. State and local governments, therefore, undertook the
effort to ensure that residents of their communities were served by their own power systems, in
recognition of the fact that electrification was critical to their economic development and the

educational opportunities and quality of life of their residents.

Currently, over 70 percent of APPA’s members serve communities with less than 10,000
residents, and approximately 45 million  Americans receive their electricity from public power
systems operated by municipalities, counties, joint powers authorities, states, or public utility

districts. Many of these public power systems were established primarily because private
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utilities were unwilling to serve smaller communities and rural areas, which were then viewed as
unprofitable. In these cases, communities formed public power systems to do for themselves

what the private sector was either unable or unwilling to do.

This same trend is occurring today in the area of broadband and other advanced communications
services. Many public power systems are meeting the new Information Age demands of their
communities by providing broadband services where such services are unavailable, inadequate,
or too expensive. These services, provided with high quality and at affordable prices, are crucial

to the economic success and quality of life of communities across the nation.

Nationwide, 700 public power utilities provide broadband services to school districts, local
governiments, and hospitals, and almost 200 provide Internet services to their residents.
Municipal utilities are non-profit and do not provide dividends for stockholders. In Kentucky,
they pay wages that are comparable to those provided to state government employees. Many
public power utilities have secured loans or utilized municipal bonds to invest in the
infrastructure needed for broadband. Municipal utilities are locally owned and operated utilities
that are governed by elected municipal councils or independent utility boards appointed by
elected mayors. Thus, unlike large private-sector broadband providers, municipals® sole focus is
the needs of their own small territories, and they are responsive to their residents through the

electoral process.

It is not my purpose to criticize private sector telephone and cable companies’ broadband

investment, deployment and pricing decisions, but rather to illustrate the differences between
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these companies and municipal/public power utilities that deploy broadband services. Private
sector companies must answer to shareholders and to Wall Street. Their decisions must of
necessity be based on what maximizes their overall nationwide return. Municipal utilities, in
contrast, answer to their local residents. And that is why I believe that, for our nation’s smaller
communities and rural areas served by public power, municipal broadband should be such an

important element of our nation’s broadband plan.

This testimony will focus on broadband services provided by Kentucky municipal utilities,
which I think will provide a particularly useful example of the important role public power
utilities have to play in making broadband available to our nation’s unserved and underserved

areas.

1 would like to begin by letting you know about the positive economic development impact that
Kentucky’s municipal utilities have made in their communities by providing broadband to the
residents and businesses in their areas. Businesses and jobs go to those communities where
businesses can obtain low-cost, reliable and state-of-the-art broadband services. If a business

cannot get those services in a particular community, it will go somewhere else.

In a largely rural state like ours, we have to be innovative to encourage Kentucky entrepreneurs
and public entities to provide advanced communications services that will make us competitive

with larger metropolitan areas. But we face even broader competition than that, Like our nation
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as a whole, Kentucky is competing with other countries ~ where broadband deployment and
adoption far surpass what we have accomplished in the U.S.  Internationally, European and
Asian nations are outpacing the United States in developing the availability, usage and speed of

Internet services.

Kentucky municipal utilities recognize that reality and, on behalf of the residents and businesses
they serve, have responded. Kentucky is the nation’s leader in municipal utility provision of
broadband and other communications services. The small town of Glasgow, Kentucky, is
recognized mnationally as a pioneer in providing municipally owned advanced
telecommunications and was the first to do so in the United States. Even large cities like Seattle,
Washington, have contacted Glasgow for information on the municipal model for broadband

communications services.

Thirteen municipal systems (six cable and seven wireless) provide broadband in Kentucky:
Barbourville, Bardstown, Bowling Green, Frankfort, Glasgow, Henderson, Hopkinsville,
Mayfield, Murray, Owensboro, Paducah, Princeton, and Williamstown. Exhibit 2, below, is a
map showing where municipal utility broadband service areas are in Kentucky.

EXHIBIT2
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KMUA Broadband Citles
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Although it is not reflected on this map, I want to point out that Williamstown has installed

wireless equipment to serve all of Grant County. The County requested that the Williamstown
Municipal Utility provide this service to the rural areas of Grant County because of a lack of

response from the large private telecommunications companies.

The 13 Kentucky municipal utilities that shown on the map provide broadband services to almost

57,000 customers across the Commonwealth. And the numbers are growing every day.

Municipal Utilities Respond to their Communities” Broadband Needs.

Outside of the major metropolitan areas of Louisville, Lexington, and greater Cincinnati,
Kentucky is composed of smaller cities and towns and rural areas. As a result, private providers
have been slow to deploy broadband in those areas. The customer base, and housing density, is
not there to entice the large privately-owned companies to come to invest in infrastructure in

many smaller communities. There are just too many more lucrative opportunities for large
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private providers in major metropolitan areas, and thus that is where they choose to make the

bulk of their broadband infrastructure investment.

Outside of Louisville, Lexington and the greater Cincinnati area, commercial grade broadband
connectivity is not available to many of the rest of us in Kentucky. As a result, smaller markets
- Henderson, Frankfort, Owensboro, Barbourville, Paducah, Bowling Green, Russellville,
Hopkinsville, Murray, Glasgow, and others ~ have to engage in “self-help.” Those communities
Took to their municipal utilities to provide them with the same level of broadband connectivity as

the Atlanta, Nashville and St. Louis markets.

Let me provide you with a few examples of municipal broadband success stories in Kentucky.

Hopkinsville, Kentucky.

In May of 1998, our Hopkinsville Electric System (HES) Board of Directors agreed to run fiber
optic cable to HES substations to implement automated substation monitoring as an electric
outage prevention measure. By March of 1999, we had connected our substations and ringed our
City with fiber optic infrastructure and it was lit for the first time. Exhibit 3, below, is a picture
of HES and some of its staff.

EXHIBIT 3
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At that time, broadband service was not available in Hopkinsville. Recognizing the need for our
community to participate in the global economy and have available all educational opportunities,
HES elected to use our fiber infrastructure to provide broadband as a service to local businesses,
industries, governmental entities and others needing high-speed data communications. An HES
subsidiary, EnergyNet, was created to manage the telecommunication and broadband side of
HES operations. Bandwidth at reasonable rates quickly became a popular commodity in our

community.

Kentucky Derby Hosiery, an international sock company, was our first customer. After that, all
city buildings - including the emergency operations center, fire stations and police stations --
were connected. All schools were connected as well, and by becoming a USAC-approved

provider of E-Rate services, we were able to reimburse the school system 80% of its costs for
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connectivity. Most major businesses in town are now connected over our fiber optic network

and purchase our Internet service.

In late 2006, the HES board made the decision to provide the residents of Hopkinsville with
locally-owned, reliable, affordable broadband Internet service. This was accomplished by
deploying a wireless “mesh” broadband network throughout Hopkinsville using our fiber for
backhaul. In addition to providing Hopkinsville residents with broadband Internet service, the
network would later be used to read our smart meters remotely, using the latest automated meter
reading technology. Also, the wireless network provides the Internet connections for over

seventy city police and other emergency vehicles.

Thus, our last-mile broadband service in Hopkinsville is provided through a combination of fiber
optic and wireless transmission, In the end, it is my opinion that this combination is probably the

most effective broadband delivery mechanism for rural America’s last mile.

As EnergyNet continued to grow and add both residential and commercial customers, HES
management realized the need to deepen the level of support and security provided for critical
services of our business and public sector customers. In November of 2006 the decision was
made to build a new network operations center. Exhibits 4 and 3, below, are pictures of the
exterior and interior of the HES network operations center.

Exmsit 4

10
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This new, hardened facility, completed in 2008, was designed from the ground up to be state-of-
the-art and to provide EnergyNet and its customers with a secure, stable environment in which to
bouse critical network operations equipment as well as customer equipment and data, We now
host server equipment for local businesses, the hospital, and other anchor institutions and provide

points of presence for three long distance companies.

Before we had a long distance carrier point of presence (POP) in our community, we were
severely handicapped in our ability to buy wholesale bandwidth at the reasonable prices that
were available in larger cities. So, in 2008, our Board, with a lot of community support,
committed to constructing a fiber optic transmission line to the Qwest Communications POP in
Bowling Green, Kentucky, seventy miles to our east. This line was constructed as a fiber optic

ground wire that rides on the top of the Tennessee Valley Authority (TVA) steel tower electric

12
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transmission line between Hopkinsville and Bowling Green. Exhibit 6, below, is a helicopter
and crewman attaching the fiber optic ground wire to the TVA steel tower electric transmission

line.

EXHIBIT 6

The ability to purchase wholesale bandwidth directly from Qwest Communications reducéd our
bandwidth cost from $125 per megabit to $20 per megabit — an 84% reduction. We pass these
savings along to our customers, along with the strong reliability of a steel-tower-built line. Not
only do we use this line to purchase our bandwidth needs; it is also used to supply the bandwidth
needs of our local private cable TV company, New Wave Communications. Plans are underway

to connect the line to Russellville and Elkton, Kentucky, to our east.



104

In addition, HES leases a secondary line from AT&T that links us to Nashville, Tennessee,
where we purchase wholesale bandwidth from Level 3 Communications. This provides us with
a secondary backbone connection for security and reliability. This second leased line is also
used to share reasonably priced wholesale bandwidth with Clarksville, Tennessee, another

municipal electric system 20 miles to our south.

During the 2009 ice storm in Kentucky, the worst natural disaster in our state’s history,
Hopkinsville suffered significant damage. Even though approximately 30% of our electric
customers were without power, whole cities were blacked out to the north and west of us. We
are proud that our broadband system, early in the disaster, was practically the only
communications system that stayed up and working and was a very valuable emergency tool in

the recovery efforts.

Through the efforts and foresight of dedicated HES Board members and staff over the last 12
years, today our small town is on the national map of “connected cities.” Today, we can offer
the same amount of bandwidth at prices that match those of major cities. Infact, we have an
industrial site that is in the running for identification by the Deloitte Company and TVA as a pre-
certified data center site. This means we have the connectivity, electric power, available land
and location to attract a major data center such as Google, Peakl10, Microsoft, and the
Department of Defense, among others which could bring good-paying, new economy jobs to our
community. Thus, we are not only providing a tool for our existing businesses and citizens, but

an economic development tool for our community to bring in new businesses.
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Although we are proud of our “connecting-our-community/last-mile history,” our story is not
unique. Other municipal electric systems in Kentucky have similar stories, and so do other

municipals around the country.

In Kentucky, the nearby cities of Murray, Mayfield, Paducah, Princeton, Russellville, Bowling
Green, and Glasgow are working with us in connecting transmission fiber and network
operations centers into a regional network to provide greater security, redundancy, efficiency and
marketing capability. Our vision is to eventually connect all the municipal broadband utilities in

Kentucky for the benefit of our customers and citizens of our Commonwealth.

Locally, our work is not done, however. We are branching out to the more rural areas of our
county with our wireless network as we develop the cash flow to do so. Neighboring Todd
County has also asked our assistance to bring broadband to their community. There, the school
system received a grant to give each high school student a laptop, but they do not have a
broadband service to connect them to. A}so, our City does the emergency dispatching for Todd
County, and they need a high speed connection to their police department. Thus, we are

planning a fiber route through Elkton, the county seat, to help them get started.

But “just like a turtle you find sitting on a fence post, you know he didn't get there by himself.”
So it is with us. We have been successful due in no small part to the help of our business
partners and associates. We owe a debt of gratitude to Qwest Communications, AT&T, Level 3,
the Tennessee Valley Authority, New Wave Communications, Cinergy Communications and

certainly our fellow KMUA/APPA members.
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Frankfort.

When the incumbent telephone and cable companies in Frankfort would not expand their
networks in Frankfort to provide Internet service outside of the downtown area, the Frankfort
Plant Board decided to provide broadband, because the citizens wanted it, demanded it and
needed it. Much better than the state or national average, a full 55% of households in Frankfort
now have Internet service provided by the municipal utility. This is what economic development
officer, Phil Kerrick, has to say about the impact that Frankfort Plant Board’s broadband has had
on economic development: “Frankfort has long been on the cutting edge of communications
technology. Cable television came to Frankfort in the early 1950s, nearly a quarter century
before most other communities. The Frankfort Plant Board, a municipal utility provider of water,
electricity and telecommunications services, was first to bring cable television to Frankfort and is
now providing the same telecommunications technology in broadband as the national companies
at competitive rates. This makes us very attractive as a place to come and do business for

prospective businesses and industries.”
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Barbourville.

Barbourville purchased the existing cable television system in August of 1996. At that time,
there was no Internet available anywhere in the county. Barbourville’s utility began offering
dial-up Internet service in the summer of 1997 by partnering with Union College. Barbourville
utility started offering broadband cable modems in the early spring of 1998, becoming one of the
first places in Kentucky to offer the service. In January of 2000, Barbourville was named one of
the “Most Wired Cities in America” by Yahoo Internet Life magazine. There were eight cities
profiled, and Barbourville was by far the smallest. In October of 1999, Barbourville’s broadband
system helped the city recruit DataTrac. Barbourville was chosen over several other cities,
including Houston, Texas. DataTrac does contract call center work for the federal government.
Initially, DataTrac provided call support for the Immigration and Naturalization Service, but it is

currently providing services for the Federal Bureau of Investigation.

Barbourville’s utility provides fiber-optic connections for nine out of the eleven of the county
schools. Other local businesses have connections and services that they could not otherwise get

if it were not for the Barbourville utility’s broadband network.

Since 1998, Barbourville’s utility has not increased its price for broadband. In fact, the utility
has reduced its prices on broadband while providing faster speeds. In a county where nearly half
of the population does not have a high school diploma, Barbourville’s utility provides broadband
services fo approximately forty percent (40%) of the customers that subscribe to its cable

television service.

17
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Bowling Green Municipal Utilities (BGMU).

BGMU purposely invested in a full and complete fiber loop around and through Bowling Green.
BGMU’s commercial customers enjoy the benefits of stable, reliable and robust fiber
connections, with local service personnel they know and can call. Western Kentucky University
connects its outlying campuses together by leasing dark fiber from BGMU. The City of Bowling
Green has implemented for its own public safety needs (police and fire) a wi-fi system with rich
and complete backhaul provided through BGMU fiber. BGMU’s system fulfills a role to make

Bowling Green viable and economically competitive.

Buddy Steen, Executive Director of the Innovation and Commercialization Center, and the
Center for Research and Development at Western Kentucky, had this to say about the BGMU
fiber network: “BGMU continues to be critical for us to develop the Business Accelerator
program at the Western Kentucky University Center for Research and Development. When
BGMU fiber was installed at our facility, it was like transitioning from a ‘ghost town’ to a ‘metro
downtown.! This place lit up like a Christmas tree. Since the BGMU fiber installation, one of
our Accelerator Program tenants grew from two to nearly 50 employees because of the
difference it made in their business. They even moved their Computer Data Center from a

network operations center in California to their offices here in Bowling Green.”

Murray Electric System.
Murray Electric System entered the broadband telecommunications business in Murray early in
2000. As it became obvious that advanced telecommunications services, specifically high-speed

Internet service, were becoming a necessity for business and industry, and a prized infrastructure
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for recruiting new business and industry, Murray’s Mayor and council encouraged the

City-owned Electric System to investigate venturing into broadband services.

A feasibility study was commissioned, which included institutional interviews with City and
County government, the local hospital, large industrial customers, and Murray State University.
The overwhelming consensus was that yes, Murray Electric System should step in and build and
provide broadband infrastructure to the community. At that point in time, no private provider

was delivering these services, nor had they announced any intention to do so.

Today, Murray Electric System provides cable television service, which includes digital and
high-definition capabilities, to over 3,500 homes. This is well over 50% of the homes that the
utility passes with its cable plant. In addition, the utility provides high-speed Internet services to
over 2,700 homes and businesses. A private cable operator also offers these same services,
although ownership of this company has changed hands three times since Muiray Electric
System entered the marketplace. The average cable subscriber in Murray saves an average of

$20 per month compared to those who live in towns without competition.

Murray’s broadband infrastructure was built with funds from revenue bonds issued in the amount
of $13.75 million. Those bonds are being serviced with the revenues produced by the sale of
cable and broadband services. There is not, nor has there ever been, any subsidization from tax

revenues, nor did electric sales revenue intermingle with the utility’s broadband operation.
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In 2005, in partnership with the Murray-Calloway Economic Development Corporation,
high-capacity fiber optic cable was extended into the Industrial Park situated on the north side of
Murray. Services derived from the fiber were a definite benefit in attracting the new Webasto
plant to Murray. According the Mark Manning, the EDC President, these services are as vital to

economic development as water, sewer, and electricity.

& % kR ok

There are many other municipal broadband success stories to be told. My basic point is this:
The nation’s municipal utilities have been on the forefront in bringing broadband to the homes
and businesses of our nation’s smaller communities and rural areas. We hope that Congress will

continue to recognize and support those efforts.

Thank you for allowing me to testify here today. Ilook forward to your questions.
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Mr. BoucHER. Thank you, Mr. Carroll. Mr. Eisenach.

STATEMENT OF JEFFREY EISENACH

Mr. E1SENACH. Mr. Boucher, Mr. Stearns, members of the sub-
committee, thank you for having me here today. I will move quickly
to stay on time. The first point I would like to make is that Amer-
ica’s current broadband policies are by and large succeeding. Avail-
ability is increasing, prices are falling, adoption is rising, and high
rates of investment and innovation ensure that these trends will
continue. Our policies can be improved and the National
Broadband Plan contains some good ideas for doing so, but we
could also make things worse, in particular, by imposing radical
and unwarranted new regulations. I will circle back to these policy
issues in a minute, but first let me describe what I consider to be
some clear indicators that our broadband policies are producing
good results.

I have got some slides. We can go ahead and put the first one
up. First, as the National Broadband Plan itself points out, ap-
proximately 19 out of 20 American households have access to one
or more wireline providers today, and even more, all but about 2
percent have access to one or more providers offering 3G wireless
services. Second, and as the next slide shows, broadband prices are
dropping and speeds are increasing. Most importantly, from the
perspective of broadband adoption, the price per megabit for entry
level plans has fallen by about 75 percent since 2004. I will pause
for a second and emphasize the price of entry level broadband serv-
ices per megabit in the United States has fallen by 74 percent in
the last 5 years. That is a success story.

Third, as the next slide shows, broadband adoption in the U.S.
has reached nearly 70 percent of households and is continuing to
expand, and as the next slide shows, and, importantly, adoption is
rising most rapidly in the demographic groups where it has been
lowest in the past. With adoption rates rising by 58 percent among
those aged 65 or above, 40 percent for low income households, and
21 percent for rural households between 2008 and 2009. Now these
positive results, as the next slide suggests, are a function of the
high levels of mainly private investment of America’s broadband in-
frastructure. Between 2008 and 2014 analysts estimate that pri-
vate firms will invest over $450 billion in America’s communica-
tions infrastructure of which more than half, $244 billion, will be
dedicated to broadband.

In fact, as the next slide indicates, perhaps the strongest indi-
cator that our broadband policies are working lies in the fact that
investment and communications equipment has performed quite
strongly even during the recent recession. Whereas private fixed in-
vestment overall is down nearly 25 percent since 2006, investment
in communications equipment is up by nearly 10 percent. These
data are important because they refute the story line some interest
groups are pushing which is that our policies have failed and are
in need of radical change in the form of massive new regulatory
schemes known as Net Neutrality and mandatory unbundling.
Complete discussion of these issues would take more time than we
have here today, but let me be clear about this. Whatever else one
thinks about these proposals, there is simply no question that they
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would reduce investment and slow deployment of broadband infra-
structure, which is what we are here talking about today.

Now let me turn to the National Broadband Plan’s proposal for
expanding broadband availability and reforming the universal serv-
ice program, the thrust of which I strongly support. In particular,
the commission is in my view absolutely right to focus universal
service subsidies on areas where there is not in the absence of a
subsidy a viable business case for private sector deployment. That
is, areas which would otherwise be unserved. Further, the commis-
sion’s proposal to save about $15.5 billion by phasing out funding
to competitive eligible telecommunications carriers and reducing
funding to other high-cost programs are long overdue.

I would also suggest the commission take a hard look at areas
where cable firms offer unsubsidized voice service. If a cable com-
pany can offer telephone service at reasonable rates without a sub-
sidy then a phone company ought to be able to do so as well. My
own research suggests the commission could save another $6 bil-
lion to $10 billion over the next decade by simply eliminating sub-
sidies to telephone companies where unsubsidized cable companies
are providing service in the same areas. The commission also, in
my view, needs to take out a sharper pencil when it comes to new
spending. Its estimate of a $24 billion availability gap is based on
2 assumptions that deserve a very hard look. First, this figure ap-
parently assumes that 4G wireless deployment will not count as
meeting broadband availability goals even though the commission
says it believes 4G systems will cover 5 of the 7 million currently
unserved housing units.

Second, it also assumes that we will extend terrestrial broadband
capacity to the 250,000 most costly to serve housing units in the
U.S. for a total cost of $14 billion. That is an average of $56,000
per housing unit. Is that something we are really going to do? It
may be more than the houses are worth. When these factors are
taken into account, it would appear that the broadband availability
gap is far smaller and the opportunity for savings from current
USF programs is far greater than the plan currently suggests. And
this suggests in turn, to go to my final slide, that the plan’s current
objective of merely not increasing the USF contribution factor,
which as this slide shows, stands at an all time high of 15.3 per-
cent, is not sufficiently ambitious.

Let me close by complimenting the commission on its commit-
ment to a data-driven fact-based approach to policy making and by
urging it to continue that approach as it moves forward. As a start,
I know we are all anxiously awaiting the release of the underlying
analyses upon which the plan’s recommendations are based, and I
gather some of those may have been released, at which point it
may make sense to revisit much of what is being discussed here.
Mr. Chairman, that completes my opening remarks. I look forward
to your questions.

[The prepared statement of Mr. Eisenach follows:]
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Mr. Chairman and Members of the Subcommittee, thank you for the opportunity to appear before
you today to discuss issues relating to the deployment of broadband communications networks.

1 have had the opportunity to study communications and broadband policy issues over the course
of many years, and in several capacities, including in my current positions as a Managing
Director at Navigant Economics, an adjunct professor at George Mason University Law School,
and a member of the Advisory Board of the Pew Project on the Internet and American Life. |
should note that, while my consulting practice often involves issues relating to communications
and broadband policy, I am appearing today solely on my own behalf.

If there is one primary message | hope you will take away from my testimony today it is that
America’s broadband policies are succeeding. They are succeeding in increasing broadband
availability, succeeding in reducing broadband prices, and succeeding in increasing the
proportion of the population that chooses to purchase broadband at home. They are incentivizing
hlgh levels of investment, and generating rapid innovation in every sector of the Intemet
“ecosystem,” from networks and devices to content and applications.

1 know you sometimes hear otherwise. Various interest groups — and sometimes even
government officials — have taken to talking down America’s broadband success as a means of
justifying their proposals for radical changes in telecommunications policy. There is plenty of
room for improvement in U.S. broadband policy, but that improvement consists mainly of
expanding upon the market-based approach that has defined our policy for more than a decade.

Today, I would like to briefly cover two broad topics. First, I want to present just a few facts and
statistics about the state of broadband in America, to illustrate the basis for my belief that our
current policies are, by and large, succeeding. Second, I will briefly address four policy issues
that relate directly to broadband deployment: Network Neutrality; Wholesale Competition;
Allocation of Wireless Spectrum; and, Universal Service.

The FCC’s Omnibus Broadband Initiative, and the resulting National Broadband Plan,
undoubtedly represent the most thorough and intensive analysis of communications policy ever
undertaken in the U.S., or, perhaps, anywhere. 1 salute Chairman Genachowski, as well as OBI
Executive Director Blair Levin and everyone who worked on the plan, for producing a
tremendous amount of useful data and substantive analysis in a very short time.
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A careful reading of the analysis presented in the Plan, and of the large and detailed record that
supports it, supports the conclusion that U.S. policies have accomplished a great deal over the
past several years, and that progress is likely to continue unless it is interrupted by adoption of
excessive and unnecessary regulation.

As the Plan itself concludes,

Fueled primarily by private sector investment and
innovation, the American broadband: ecosystem has evolved
rapidly. The number of Americans who have broadband at home
has grown from eight million in 2000 to nearly 200 million last
year. Increasingly capable fixed and mobile networks allow
Americans to access a growing number of valuable applications
through innovative devices. (National Broadband Plan at xi.)

Let me emphasize just a few facts that demonstrate what we have accomplished and what can
reasonably be expected in the near future.

First, in terms of broadband availability, the National Broadband Plan reports that approximately
95:percent of U.S. households have access to wireline broadband service today, and the vast
majority of those have access to two or more providers. (National Broadband Plan at 37.)
Moreover, 98 percent of Americans live in areas served by 3G wireless services, and the vast
majority of these have access to three or more providers. (National Broadband Plan at 39.)

U.S. Broadband Availability
2009

(53
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Secondly, the data also demonstrate that broadband prices are falling and, arguably, falling very
rapidly. A study prepared as part of the National Broadband Plan utilized hedonic price indices
to conclude that broadband prices are falling “modestly” ~ i.e., between 3 percent and 10 percent
over the past five years. (Greenstein and McDevitt at 1.) While such measures have their place,
the simple fact is that broadband prices as measured by price per megabit are falling much more
rapidly. As shown in the figure below, actual prices per megabit have fallen by between 30
percent and 80 percent in the last five years. Moreover, and importantly, prices for entry-level
services have fallen by between 73 and 75 percent.

Broadband Prices, 2004-2009
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Third, as a result of nearly ubiquitous availability and rapidly falling prices, broadband adoption
in-the U.S. is high and rising rapidly. As shown in the figure below, approximately 70 percent of
U.S. households will subscribe to broadband by the end of this year, and that figure will rise to
74 percent by 2012 — just two years from now. (CITI Report at 26.)
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Moreover, and importantly, broadband penetration is rising most rapidly in demographic groups
where adoption has heretofore lagged behind. As shown in the figure below, Internet penetration
is growing rapidly among older Americans, those living in rural areas, and those with lower
incomes.

Increases in Broadband Adeption
2008-2009
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Fourth, all of this progress has been enabled, ultimately, by the high rates of investment our
current broadband policies have produced. Industry analysts estimate that broadband providers
will invest approximately $30 billion annually in broadband networks each year between 2008
and 2013, or a total during that eight-year period of more than $240 billion. (CITI November
2009 Report at 66.)

Cumulative Telecom Capital Expenditures
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In fact, one measure of the success of our current policies is the extent to which investment has
held up despite the deep economic recession. As shown in the figure below, real private fixed
investment in the economy overall began declining in 2006, and remains roughly 23 percent
below its late 2006 levels. Investment in communications equipment, by contrast, continued
increasing through 2007 and 2008, and while it declined sharply in early 2009, it has resumed its
prior growth trend and remains more than 9 percent above its 2006 levels. The continuing
improvement in our broadband infrastructure is among the reasons the high-tech sector is leading
the economy out of recession.
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Finally, the most encouraging conclusion to emerge from the National Broadband Plan is the fact
that all of the positive trends detailed above are likely to continue. In particular, the Plan notes
the dramatic improvements in wireless broadband services — both satellite and terrestrial — on the
immediate horizon, and suggests there are good reasons to believe that wireless broadband will
soon emerge as an effective competitor to wireline. (National Broadband Plan at 40-42.)

To summarize this first part of my testimony, the evidence clearly demonstrates that U.S.
broadband policies are yielding increasing availability, lower prices, rising adoption, and high
levels of investing and innovation that bode well for the future. The evidence, in other words,
does not support radical change in our current policies. .

And yet, radical change is precisely what some would like to see — and, in certain areas, what the
Commission has proposed.

First, last year, the Commission issued its Notice of Proposed Rulemaking in the Matters of
Preserving the Open Internet and Broadband Industry Practices — the Net Neutrality
rulemaking. Last week, I was among 21 economic experts who filed a declaration in those
proceedings in which we stated oui strong opinion that the economic evidence does not support
the Commission’s proposed rules. Indeed, and I quote, we advised the Commission that “it is
extremely likely that the regulations proposed in the NRPM would harm consumers and
competition and reduce economic welfare.” (See Attachment A.)

Second, the National Broadband Plan alludes to the possibility of reversing more than a decade
of Commission policy relating to wholesale unbundling of broadband infrastructure, suggesting
specifically that the Commission should act on a petition for rulemaking by Cbeyond, Inc. that
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would impose forced access regulations on fiber-to-the-home and fiber-to-the-cabinet
infrastructures. (National Broadband Plan at n. 75.)

In support of its petition, Cbeyond argues that unbundling regulation does not reduce carriers’
incentives to invest in infrastructure, a thesis that has also been advanced in recent studies by
Harvard’s Berkman Center and Free Press. In addition, Cbeyond and others have sought to
inject partisanship into the debate, suggesting that the decision to forebear from unbundling
broadband services was made in the early 2000s — that is, under the Bush Administration.

The Subcommittee should know two things. First, as I detailed in a joint declaration to the FCC
late last year (see Attachment B), empirical studies of the effects of unbundling regulation leave
little doubt that it has reduced investment and ultimately led to lower levels of broadband
penetration,  Indeed, the National Broadband Plan itself cites new empirical analyses
demonstrating that infrastructure-based competition between wireline providers increases
investment. (National Broadband Plan at 38.) ’

Second, the decision not to impose unbundling regulations on broadband was made, in the first
instance, not by Chairman Powell or the Bush FCC, but rather by Chairman Kennard, in 1999.
Faced with demands to impose open-access on cable modem services as condition in the AT&T-
TCI merger, Chairman Kennard refused to do so. His September 1999 explanation is worth
keeping in mind today:

It is easy to say that government should write a regulation, to say that as a broad
statement of principle that a cable operator shall not discriminate against
unaffiliated Internet service providers on the cable platform. It is quite another
thing to write that rule, to make it real and then to enforce it.... So, if we have the
hope of facilitating a market-based solution here, we should do it, because the
alternative is to go to the telephone world, a world that we are trying to deregulate
and just pick up this whole morass of regulation and dump it wholesale on the
cable pipe. That is not good for America.!

More than a decade later, the market-based solution Chairman Kennard envisioned has in fact
come to fruition. There is simply no basis for the Commission to revisit the question of whether
to impose “the whole morass™ of unbundling regulation on broadband providers,

While I strongly oppose the Commission’s proposals to drastically expand regulation of
broadband networks, there are other areas where the National Broadband Plan has proposed
sensible steps in the direction of important reforms. Let me mention two of them.

First, the Commission’s focus on spectrum policy is highly commendable. Economists have
been arguing for more than 50 years that spectrum licenses should be more flexible and more
easily subject to voluntary reallocations among licensees ~ that is, that market forces should be
allowed to play a greater role. Beginning in the early 1990s — and, again, on a bi-partisan basis —

! William E. Kennard, “Consumer Choice Through Competition: Remarks Before the National Association of
Telecommunications Officers and Advisors, 19th Annual Conference,” (September 17, 1999) (available at
http:/fwww.fee.gov/Speeches/Kennard/spwek931.htmi).
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policymakers have moved gradually to adopt these recommendations, first by allocating
spectrum through the use of auctions and, later, by taking tentative steps to create more flexible
licenses and workable secondary markets.

The National Broadband Plan potentially represents a significant move forward, explicitly
calling for steps to increase spectrum flexibility and to speed the development of secondary
markets, as well as supporting the so called “Spectrum Inventory” proposal. (National
Broadband Plan at Chapter 5.) On the other hand, the Plan’s proposal to “repurpose” 120 Mhz
of spectrum currently licensed for digital broadcasting seems to accept as a starting point the
notion that it takes a decade or more to reallocate — from which it concludes that the solution is
to get started as soon as possible.

I respectfully suggest that the real problem is not that we are starting too late, but rather that o
decade is too long. Rather than trying to engage in a one-time repurposing exercise (which
would, indeed, take a decade or more), the Commission would do better to focus on
implementing reforms that would allow spectrum to move dynamically — that is, continuously —
to its highest valued uses, in response to changes in markets and technologies.

Universal service is a second area where the National Broadband Plan is on the right track. Most
notably, the Commission’s recommendations that the new Connect America Fund be limited to
funding areas where there is no private-sector business case for providing unsubsidized
broadband service, and that funding in such areas be limited to a single provider, represents an
economically sound and fiscally prudent approach. My own research has demonstrated that the
Universal Service Fund pays hundreds of millions of dollars annually to carriers where it is clear
no subsidies are required. (See Attachment C.) If those dollars can be re-directed to supporting
the investments required to extent broadband infrastructure to truly high-cost communities, we
will speed up significantly the pace at which fast broadband is made available to the remaining
five percent of U.S. households.

For the most part, the National Broadband Plan takes a fact-based, analytical approach to
assessing the state of broadband deployment in the U.S. The evidence it presents strongly
supports the need for continued reforms in areas such as spectrum flexibility and universal
service. The evidence also shows that a radical departure from the market-based approach of the
past decade is not called for, and why proposals to dramatically increase regulation would do far
more harm than good.

Mr. Chairman and Members of the Committee, that completes my testimony. I look forward to
any questions you may have.
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Mr. BoucHER. Thank you very much, Mr. Eisenach, and thanks
to all of our witnesses for sharing their views with us here this
morning. I was very pleased to note that the broadband plan en-
dorses expanding the Community Connect program. And I was glad
to hear you testify about that, Mr. Villano, during your presen-
tation. Community Connect, I think, has done a terrific job in mak-
ing broadband available in communities that for whatever reason
the private sector has found it to be uneconomic to serve. Often-
times these are remote communities where the cost of providing
the middle mile connection in order to bring broadband into that
community is prohibitive for the private sector when considering
the number of subscribers who might be there to pay for those very
large costs.

And Community Connect has filled that gap very well. The prob-
lem is the program, as useful as it is, only had $13 million to spend
for the entire country in the course of the last year. I have seen
the benefits of that program in my district. I was glad to hear Mr.
Welch mention in his opening statement that the program has ben-
efitted Vermont, and I know it has benefitted other countries. The
broadband plan endorses it and says it ought to be expanded. Can
you suggest, Mr. Villano, ways in which that could be done, and
specifically let me begin by asking you if there are currently any
statutory limitations on your ability to expand it apart from just
having adequate appropriations? In other words, if more money
were appropriated for this program could you spend that or would
you have to have some amendment to your authorizing statute in
order to enable you to do so?

Mr. ViLLANO. Thank you, Chairman Boucher. No, I don’t believe
that there are any statutory impediments to increasing the funding
for the program. A lot of what we are doing under the broadband
initiative program through the Recovery Act serves a lot of these
same unserved communities, so there isn’t anything statutorily
that would do that.

Mr. BOUCHER. And do you have the capability should additional
appropriations be provided for Community Connect to spend those
funds effectively?

Mr. ViLLANO. I definitely believe so, that we have that capability.
We are delivering $2%% billion through the Recovery Act right now.
Once we get through those funds, we would be more than able to
handle an increase in any appropriation under Community Con-
nect.

Mr. BOUCHER. Is the methodology of Community Connect in any
manner assisting you in expending your broadband funds through
the stimulus program?

Mr. ViLLANO. We have many tools in our toolbox. We have our
existing broadband program, the Farm Bill program, our infra-
structure program, so certainly many of the lessons that we
learned in Community Connect were brought forward to the
broadband initiatives program. And if we do receive increased ap-
propriations for Community Connect, we would want to look at
some of the requirements that we do have for the program.

Mr. BOUCHER. Thank you very much. I appreciate that. I think
there is a general consensus on the part of most of the witnesses
today that the 95 percent estimate that the broadband plan makes
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about the availability of broadband nationwide is somewhat opti-
mistic, and that number in all likelihood is lower than that. What
can we do to get better data than the commission had when it
made that projection? Mr. Turner, you alluded to some possible ap-
proaches. Would you like to expand on that?

Mr. TURNER. Certainly. Mr. Chairman, right now the FCC col-
lects very, very detailed subscribership data broken down by speed
tier, residential versus business from every single broadband pro-
vider in the country and they collect that twice a year, and they
have been collecting such data, similar data, for almost a decade
now. But during that process, they have failed to actually ask the
service providers please define your service territory areas and tell
us what quality services are available where. And this is a much
easier effort than filing the subscribership data every 6 months be-
cause basically once they define their service territory they only
need to go back and change that when their service territory
changes.

So in 2008 the FCC made a decision, a tentative decision, to col-
lect such data but that was never acted upon, and it sat on the
table for the past 2 years. And I think it was rather unfortunate
because had they acted then, we might not have had to run the
BTOP and BIP program in the dark the way we did.

Mr. BOUCHER. And so what immediate steps would you rec-
ommend?

Mr. TURNER. I believe the record is quite complete on this issue
of availability data, and I think the commission should imme-
diately move to an order on the issue and reform form 77 to require
service providers to detail their availability in service quality areas.

Mr. BOUCHER. Does anyone else have comment on that? Ms. Gil-
lett, would you like to comment or would other witnesses care to
comment on what kinds of approaches we might take in order to
obtain better data on the extent of real availability? Mr. Garcia.

Mr. GARcIA. Mr. Chairman, I think it is important to know if
when we speak percentages we got to have a baseline number to
get that percentage so when we say 95 percent, 90 percent, the
three A’s that we all have to keep in mind are accessibility, afford-
ability, and availability. They could really muddy up the statistics
that we provide, but I think if we don’t know how many families,
for instance, in our rural area, if we don’t know how many families
could have that service and we only take data on the one that has
service there is no way to gain a percentage and so the percentage
number of serviced areas would be fictitious. So I think it is impor-
tant to realize that the data gathering concept ought to be kind of
re-evaluated and look at how can we best get the data.

Mr. BoUCHER. All right. Thank you. Mr. Dankberg.

Mr. DANKBERG. Yes. The other thing I would add is that one of
the points in the FCC National Broadband Plan was that the ac-
tual speeds that were delivered are in many cases much lower than
the advertised speeds, and in order to collect this data and make
it useful it seems like the size of just the availability of broadband
there ought to be some definition of what that service actually is
besides just the advertised speed.
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Mr. BoUCHER. All right. Thank you very much. My time has ex-
pired. The gentleman from Florida, Mr. Stearns, is recognized for
5 minutes.

Mr. STEARNS. Thank you very much, Mr. Chairman. Mr.
Dankberg, I just appreciate your Will Rogers quote. I am reminded
of another quote that Will Rogers said is be thankful that we are
not getting all of the government we are paying for, which I think
goes to my question to you. You are saying today that you don’t
need a subsidy. You don’t think we need a subsidy to go ahead and
push broadband.

Mr. DANKBERG. Yes. I think there has been a point made when
we talk about unserved and underserved, and there is a lack of def-
inition, and the thing that we would really strongly advocate is
that if there were a definition of what broadband is that I believe
that satellite could qualify and that we made a business of pro-
viding that level of service, whatever it is to be defined, without
government subsidies, yes.

Mr. STEARNS. Ms. Gillett, you seemed to hedge a little bit on the
figures here. The chairman mentioned that he thought the figures
were too optimistic and I think in your opening statement you
talked about that, in fact, the figures could be wrong, and I think
you went ahead and talked about new figures which would indicate
that it went from 7 million households being unserved to 12 million
households. Is that correct?

Ms. GILLETT. No, but almost. I wouldn’t say the figures are
wrong. I would say the figures are all of necessity estimates be-
cause we don’t have perfect data about any of this and that is one
of our goals is to improve the data about it.

Mr. STEARNS. In your opening statement, though, I think you ac-
tually used some figures here that we wrote down.

Ms. GILLETT. Yes. The figures are that we approached size in the
gap from 2 directions. We tried 2 different methods to reach both
imperfect types of data. One of them is a model and that tells us
7 million households

Mr. STEARNS. Not so much the process, I am just saying quoting
your data I still get

Ms. GILLETT. 14 to 24.

Mr. STEARNS. Yes. I still get about 92 percent of Americans——

Ms. GILLETT. That is right. That was what I said in my testi-
mony.

Mr. STEARNS. So the bottom line is that is a pretty good figure
still.

Ms. GILLETT. It still means 24 million people without any
broadband service.

Mr. STEARNS. But I think Mr. Dankberg is saying that maybe
some of these people are not in the rural areas, that they are in
areas that are in urban areas, which is going to what his original
s;clatement was from Will Rogers. Another question for you is
that——

Ms. GILLETT. I don’t disagree with him on that.

Mr. STEARNS. OK. In my opening statement, I talked about in
the year 2000 there were 8 million people that had broadband and
10 years later there is 200 million. Isn’t it possible that, and this
is a question, I am just going to go down all, is it possible based
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upon those figures if we are going from 8 to 200 million that with-
out any government doing anything in the next 10 years by the
year 2020 that we will have complete universal ubiquitous
broadband? Do you think that is true without any government?
Just yes or no.

Ms. GILLETT. No, I don’t.

Mr. STEARNS. Do you, Mr. Villano?

Mr. ViLLANO. No, I don’t.

Mr. STEARNS. And Mr. Garcia?

Mr. GARCIA. No.

Mr. TURNER. No.

g\l/Ir. DANKBERG. I think it is possible, yes. I do think it is pos-
sible.

Mr. STEARNS. Mr. Carroll?

Mr. CARROLL. No.

Mr. STEARNS. Mr. Eisenach?

Mr. E1SENACH. I think we are very close with being here today
so the answer is yes.

Mr. STEARNS. OK. So you folks are saying that the private mar-
ket cannot go cover this ubiquitously without the government step-
ping in doing something except for Mr. Eisenach and Dankberg.
Now I say to the rest of you, Mr. Dankberg meets a payroll, started
out in his garage and built a business to %1 billion, so I would say
if I put you guys all on a scale, I would say he would certainly have
as much credibility as all of you on the other side of the scale just
because he has done it, and I admire him for starting this company
and getting to a billion dollars. And he showed us graphs that obvi-
ously there are some urban areas that don’t have it, and he is say-
ing through his video that by and large we can do it. So I think
we all have to be careful to be careful that perhaps the market can
do it on its own.

Mr. Dankberg, the 5 percent of homes that have no broadband
access are likely in parts of the country that are high cost and low
population density. So sometimes there is little incentive for pri-
vate companies to deploy there so I am just being the devil’s advo-
cate with you here. Does this mean that you could still get into
those through satellite broadband in these areas, notwithstanding
that most companies, telephone companies and cable companies
won’t go in because it is so rural?

Mr. DANKBERG. Yes, all the terrestrial technologies depend on
the distance between homes and some central anchor point. The
good thing about satellite communications is that it is distance in-
sensitive so the real issue is just can you economically deliver
enough bits, enough bandwidth, to those people and that is really
a technology and economics problem.

Mr. STEARNS. OK. Ms. Gillett, just if you could just answer yes
or no. Does Section 230 make it the policy of the United States to
preserve the vibrant and competitive free market that presently ex-
ists for the internet and other interactive computer services unfet-
tered by federal and state regulations, isn’t that true, Section 2307

Ms. GILLETT. I believe that is what the statute says, yes.

Mr. STEARNS. And striking the FCC attempt to regulate network
management, didn’t the D.C. court just explain that the statements
of congressional policy can help delineate the contours of statutory
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authority? I think the answer is yes to that. And so I just caution
the FCC, and my point is to go ahead and get involved with either
Net Neutrality or ancillary authority to augment it through regula-
tion, and that is my only point. Thank you, Mr. Chairman.

Mr. BOUCHER. Thank you very much, Mr. Stearns. The gen-
tleman from Massachusetts, Mr. Markey, is recognized for 5 min-
utes.

Mr. MARKEY. Thank you, Mr. Chairman. And again let me just
restate that I do believe that the FCC has the authority to be able
to act notwithstanding the court decision. Obviously from 1996
after the Telecommunications Act passed all the way up until
Chairman Powell, they implemented all of the provisions that cre-
ated this broadband revolution. Remember, not one home in Amer-
ica had broadband in February of 1996 when the Telecommuni-
cations Act was signed. Not one home had it, so those changes in
policy obviously had to be implemented by the FCC in order to cre-
ate this new environment that makes all of this conversation even
possible. So I do believe that the FCC has this authority and I ask
them to explore the various means by which they can reach the
point where they can implement the recommendations of the
broadband plan that has been put together.

What I would like to do is to focus on the Broadband Data Im-
provement Act that we passed out of this committee about 3 years
ago. We based it upon Connect Kentucky. How is that plan going?
How is the data collection going under that law, Ms. Gillett, and
is it helpful to the FCC?

Ms. GILLETT. Extremely. That program is administered by the
NTIA, and they have given grants to all of the states at this point
who are all collecting data according to a protocol that the FCC
consulted. We provided technical consultation with the NTIA on
that, and the data is coming in and the maps will start being as-
sembled next month.

Mr. MARKEY. Now the information as you can see it at this par-
ticular stage, does it indicate that there are gaps across the country
and do you think that this mapping is going to help us to move be-
yond kind of anecdotal to actual factual basis for making new poli-
cies here in the country?

Ms. GILLETT. I am totally certain that maps will be helpful and
the data will be helpful. It is just coming to come in, so it is too
early to say much about it, but I am sure it will be very helpful.

Mr. MARKEY. So we will wind up with much more specificity than
we have had in the past?

Ms. GILLETT. Yes.

Mr. MARKEY. And we will be able to deal with what the chair-
man is talking about in terms of finding out what actually is going
on in Virginia and not have it be based upon a company just send-
ing in information without it being corroborated.

Ms. GILLETT. Well, there is an elaborate protocol for collecting
the information, some of it from industry, but also one of the nice
things about having states administer these grants is often there
is a lot of local knowledge of people of what is actually going on
in their territory and we are hopeful that that will help improve
the quality of these maps.
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Mr. MARKEY. OK, great. Now let me ask you about the E-Rate.
Let me move over to that for a second. The FCC, you know, has
been looking at expanding E—Rate, looking at after school hours as
well, dealing with the reality of how children actually live their
lives. Could you talk a little bit about that and the funding streams
necessary to make sure that we actually deal with the real world
2010 life of a child at school in America?

Ms. GILLETT. Absolutely. One of the recommendations for the
plan was to look at learning as a continuous process and not just
confined to the school laws. In February the commission passed a
waiver order and a proposed permanent rule change to allow com-
munity use of school E-Rate-funded facilities after hours, so that
is one example. Another is that the plan discusses the use of wire-
less connectivity. Kindle and other kinds of electronic books require
wireless connectivity. Students can take them home and that
brings them broadband to the home where they may not otherwise
have it, the many innovative uses we could make of the E—Rate
program, and we are starting to implement exactly those proposals
at this point.

Mr. MARKEY. Within a very small number of years half the chil-
dren in our country are going to be minorities and we just have to
deal with the fact that we need a broadband plan for all those chil-
dren to give them the portable skill set that they are going to need
in order to compete for jobs in our economy as it unfolds, and un-
less we think of the E-Rate as a flexible tool to deal with this ever
expanding need for kids to have the skill set then I think, you
know, ultimately it will come back to really haunt our economy, so
I thank you for that testimony. And, again, I just want to come
back to this point. We just can’t have a national plan put together
alone by a small handful of communications colossi. We need to en-
sure that we have a wide ranging entrepreneurial Darwinian para-
noia-inducing internet world out there, broadband world, where ev-
eryone is given a shot here at providing the leadership for our
country, and if we step aside and just allow a couple of companies
to decide the pace at which new gadgets, new applications, who is
going to have access to it, then we are going to be the losers be-
cause China, India, and other countries will just blow right past us
with their plans to capture these sectors.

We just should not be looking at the outsourcing of jobs as each
year goes by because the skills are here because the technologies
haven’t been developed here. That is our real opportunity here.
That is what the National Broadband Plan gives us as a national
challenge. When America has a plan, America wins. When we
don’t, we lose. We have not had a plan. We have dropped from 2nd
to 15th in the world. We just have to implement something and we
cannot delay that implementation. Thank you, Mr. Chairman.

Mr. BoucHER. Thank you very much, Mr. Markey. The gen-
tleman from Illinois, Mr. Shimkus, is recognized for 5 minutes.

Mr. SHIMKUS. Thank you, Mr. Chairman. I really do love this
committee. We are behind Lichtenstein. I just—to remind my peo-
ple keep using that or Mordova or the Netherlands. So I will be pa-
tient. Can’t we get off this comparing us to Lichtenstein just for a
minute? What the FCC did if you really want paranoid people com-
peting to fill the broadband space, you need to deregulate. What
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the FCC did based upon the telecom bill was deregulate. They
didn’t re-regulate. That is what the FCC is trying to do now. What
they want to do is since they failed in the courts now they want
to re-regulate. They want to go back to the dial up phone so, any-
way, you can see there is divergent opinions here on the committee,
and I love Mr. Markey, and I learned all my interactions from him.
I keep reminding him of that so when he disapproves of my line
of questioning, I just learned it from the best, so it is a tribute to
him.

Mr. Turner, do you believe the analysis in the broadband plan
that 95 percent of the country to have access to broadband is
flawed?

Mr. TURNER. If you define broadband as on or off meaning some-
thing or nothing, I think it is close to being correct. Ninety-two to
95 percent have something. If you were talking about broadband at
a level that they defined it at 4 megabits per second, I think it is
overstating the level of availability.

Mr. SHIMKUS. So you would say it is flawed in your second defini-
tion?

Mr. TURNER. Yes, that is right.

Mr. SHIMKUS. Do you believe the FCC currently lacks adequate
information on the actual state of broadband availability?

Mr. TURNER. Yes, I do.

Mr. SHIMKUS. Do you think the FCC should collect better data
on broadband deployment?

Mr. TURNER. Yes, sir.

Mr. SHIMKUS. Then shouldn’t we refrain from taking action on
the broadband plan until the FCC has that data?

Mr. TURNER. Well, sir, I think if you look at the calendar of items
that will be proceeding the agency is certainly one that is thorough
but it doesn’t move very quickly, so I think we should, yes, imme-
diately move to start collecting that data as the proceedings and
debate——

Mr. SHIMKUS. The roll out of the money. I mean this has been
a constant debate that we have had since the stimulus money say-
ing don’t roll out until you know the need.

Mr. TURNER. Well, I agree, and I think if you look at the cal-
endar they probably won’t be spending a single dollar of new USF
money on the new broadband Connect America fund at least until
2012.

Mr. SHIMKUS. But that is USF money. There are millions of dol-
lars going out the door right now, billions.

Mr. TURNER. It is rather unfortunate that, as you said earlier,
the cart was put before the horse in that case.

Mr. SHIMKUS. Thank you. Mr. Villano, you do permit grant
money to be used even if the majority of households covered by a
project in non-rural areas and even if they already are served by
one or more providers, is that correct?

Mr. VILLANO. In our Community Connect program?

Mr. SHIMKUS. Right.

Mr. VILLANO. The area has to be totally rural and no one in that
community:
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Mr. SHIMKUS. Yes, I know, only in the RUS program. We have
several programs in the stimulus and I am talking about era and
that is kind of the connection

Mr. VILLANO. We require that the community be unserved or un-
derserved and we send our field staff out there before any——

Mr. SHIMKUS. Well, let us talk about Hays, Kansas for a second.
You understand that the Kansas broadband map shows that all but
200 of the over 11,000 households in Hays already have broadband
from one or more providers, including a small employee-owned
business. Is that really a good use of government funds?

Mr. ViLLANO. In Hays, Kansas, we did provide a BIP award to
a Kansas-based company——

Mr. SHIMKUS. You can stop there. Mr. Garcia, is that a good use
of government funds if we are providing money to providers in an
area that there is already competing broadband deployment when,
you know, I like the way it was put, 10 percent of the Indian tribal
areas have access which means 90 percent do not. Don’t you think
it would be a better use of money to send that to areas where there
is no coverage?

Mr. GARCIA. I believe it would, but the complexities of how these
proposals are applied for is what drives the funding and where the
funding is

Mr. SHIMKUS. Well, I disagree that there are very complex at all.
I would say either a person has service or they don’t. Mr. Turner,
you used the example of the grocery store. Either they have a de-
fined broadband speed and they can get access to it or they don’t
and shouldn’t we then going back to the first question know who
has service before we send money to people who may have com-
peting broadband applicants?

Mr. TURNER. I think it is absolutely for the benefits of efficiency
and the benefits of maximizing the money, it is important to have
the right data. However, I understand what this body was trying
to do in the context of stimulus, and I defer to the collaboration
judgment of this body in making that decision.

Mr. SHIMKUS. My time has expired, and that is where we dis-
agree. I think we spent money and we put people who are already
providing broadband, we empower competitors to compete against
with government-subsidized dollars in the broadband field, and
that is a failure of what we have done. And, Mr. Dankberg, I do
support technicologically neutral in competition for services.

Mr. BouUcHER. Thank you very much, Mr. Shimkus. The
gentlelady from the Virgin Islands, Ms. Christensen, is recognized
for 5 minutes.

Ms. CHRISTENSEN. Thank you, Mr. Chairman. I would like to ask
Ms. Gillett, having followed the Comcast case, do you anticipate
that the Comcast decision of April 6 would affect your analysis of
these universal service issues or the recommendations in the Na-
tional Broadband Plan in any way, and if so, why and how?

Ms. GILLETT. Our general counsel is assessing the impact of the
Comcast decision on our authority to support broadband by USF.

Ms. CHRISTENSEN. And, Mr. Villano, as you may have gleaned
from my opening statement the U.S. Virgin Islands has not re-
ceived grants under ARRA funds or broadband infrastructure. One
of the things that I am concerned about is that the existing
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landline telephone service provider by Telcos is considered the in-
cumbent borrower and is a troubled entity. To what extent, if any,
do you think this would affect other entities in the Virgin Islands
from receiving ARRA funding, the fact that the incumbent is a
problem?

Mr. VILLANO. We just closed the second NOPA and there weren’t
any applications from the Virgin Islands for a second round of
funding. I don’t know the reasons why but there weren’t any appli-
cations for a second round of funding.

Ms. CHRISTENSEN. That surprises me because I thought we had
applied. OK. Well, also——

Mr. VILLANO. They could have applied under the NTA BTAL pro-
gram for a middle mile project but there were no last mile projects
under the BIP program at RUS.

Ms. CHRISTENSEN. Just to continue on the concern that Mr.
Shimkus was raising. Is it true that RUS does allow grant money
to be used in non-rural areas regardless of whether that area in-
cludes a majority of households covered by a project and is already
served by one of the major providers, and, if so, is there an appeals
process in place that one of the companies that are already
there

Mr. VILLANO. The award in question was made under our first
NOFA, and we have a definition of unserved and underserved
areas. In that particular case, 95 percent of the service territory
had not broadband service. It was just 5 percent of the geographic
area that was covered by the loan grant combination that the ap-
plicant was awarded did some terrestrial based service.

Ms. CHRISTENSEN. OK. So is there a process for appealing?

Mr. ViLLANO. No, there is no process for appeal.

Ms. CHRISTENSEN. I guess I will ask you also again, Mr. Villano,
will NTIA and RUS collaborate on broadband infrastructure
awards and what effect will that have on applicants who have sub-
mitted multiple applications?

Mr. VILLANO. Definitely, we will continue our collaboration. We
have separate NOFAs at this time. I can tell you we are in con-
stant communication and coordinating our efforts. Under the sec-
ond NOFAs, RUS is focusing on last mile and NTIA is focusing on
middle mile, but we are working very closely together to make sure
that we get the best bang for our buck.

Ms. CHRISTENSEN. So you are saying then that it won’t have any
effect on applicants that have submitted multiple applications. It
will be coordinated in some way?

Mr. ViLLaNoO. Under our first NOFA, we allowed for joint applica-
tions and it did complicate the process for some applicants. That
is why we went with separate NOFAs and separate application
processes go round, so we will look to make sure that there aren’t
any overlaps. If they are proposing to find a project and we are in
a particular area, we want to make sure that we get the money to
the most areas.

Ms. CHRISTENSEN. Thank you, Mr. Chairman. I yield back.

Mr. BoUCHER. Thank you, Ms. Christensen. The gentleman, Mr.
Buyer, is not here. The gentleman from Alabama, Mr. Griffith, is
recognized for 5 minutes.
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Mr. GrRIFFITH. Thank you, Mr. Chairman. The FCC, as it rolls
out the National Broadband Plan in an attempt to deploy to the re-
maining 5 percent, are we concerned about adoption or how we are
going to measure adoption rates? Is that a problem or is that a con-
cern that we have?

Ms. GILLETT. Adoption is very important. It is a very central part
of the plan as to take steps that increase the adoption of
broadband. I would say that our data on adoption is actually better
than our data on availability because that is what we collect is
subscribership data, and we are now publishing ranges of adoption
data in our semi-annual reports.

Mr. GRIFFITH. Thank you. One other question. As we look at the
FCC’s recommendation for deployment for national broadband, has
the exemption for the electric cooperatives from FCC pole attach-
ment regulations been considered?

Ms. GILLETT. I am sorry. Was it in the National Broadband Plan,
was that issue based?

Mr. GRIFFITH. Right.

Ms. GILLETT. Yes, it was raised in the National Broadband Plan
that poles are an essential—access to poles is essential for deploy-
ing broadband and there isn’t a uniform national framework, and
that is a congressional question for Congress to consider.

Mr. GRIFFITH. Are we suggesting that we will continue with that
exemption for the

Ms. GILLETT. It is currently part of the statute so Section 224,
that is how it is set up that there are separate frameworks for how
those are regulated, and that would be up to Congress to decide if
that is the right framework to continue or not.

Mr. GRIFFITH. So that is really a question for me. Thank you
very much. OK. Mr. Villano, the second round of broadband initia-
tive program allocates $100 million to satellite projects to provide
broadband services to unserved areas. Most U.S. satellites have a
national footprint. How is RUS determining what is an unserved
satellite area?

Mr. ViLraNO. We will be posting maps of the service areas that
we fund and NTIA funds under the broadband initiative and the
BTOP program, and the satellite component, we have an RFP that
will be published later this month that will make that money avail-
able. We are dividing the country into 8 regions and we will let
competition dictate how we award those funds, but those would be
areas that have no broadband service and not be able to receiver
service under the Recovery Act.

Mr. GRIFFITH. In light of some of the data or some of the com-
ments that we have heard today about what we believe is true and
what is actually true in unserved areas are we reviewing what we
think is true and what is actually true?

Mr. ViLLaNoO. I can tell you for every award that we have made
under our broadband initiative program, we send actual RUS staff
out to the field to verify the information that was provided by the
applicant, and we also post all the maps of the proposed service
territories so incumbent service providers can comment on that
whether they do provide service. We look at the comments. We look
at the application. We send feet on the ground to ensure that those
areas meet the definitions of the NOFA.
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Mr. GrIFFITH. OK. Thank you. Mr. Dankberg, I understand that
satellite broadband services offer an opportunity to reach U.S. con-
sumers in otherwise unserved areas. When the FCC imposes condi-
tions on license transfer applications that limit the business models
of satellite operators, does that make it more difficult or less dif-
ficult to raise money to continue satellite services?

Mr. DANKBERG. The only thing I can talk about is our experience,
and we have had fantastic support from the FCC in approving our
licenses and being innovative in spectrum and in assuming and ap-
proving a transfer of licenses when required so it has not really
been a concern. The FCC from our perspective has been very sup-
portive, sir.

Mr. GRIFFITH. Thank you, Mr. Chairman.

Mr. BOUCHER. Thank you, Mr. Griffith. The gentleman from
Pennsylvania, Mr. Doyle, is recognized for 7 minutes.

Mr. DoYLE. Thank you, Mr. Chairman. The residents and small
businesses in my district in Pittsburgh have contributed to the tens
of billions of dollars worth of subsidies to support telephone service
in rural areas and for low income people. In 2010 these dollars are
still being used for telephones, not broadband. Now the FCC has
outlined a Universal Service Fund reform in the National
Broadband Plan, and I would like to just start with Mr. Garcia and
work down through the end of the panel. Number 1, do you support
that plan, what you like about it, and how you would improve it,
?}nd if each could just do that briefly, I would appreciate it. Mr.

arcia.

Mr. GARciA. We support the fact that the universal service has
to be reformed but we also caution that the services that are part
of that plan right now not be restricted or diminished but there has
got to be more accountability in terms of why—that fund has been
around for a long time and so why do we still have a lot of areas
that have not benefitted from that very fact, and so we need to em-
ploy that a little bit harder and be more deliberate in how that
service funds are used for that, so we don’t want to diminish what
is there, but in addition to what we just testified upon, we need
to build on those opportunities so we need to keep that though.

Mr. DoYLE. Thank you. Mr. Turner.

Mr. TURNER. We are generally supportive of the framework cer-
tainly of a transition. We think it is time to modernize the fund.
We do have some concerns about what is going to happen during
the transition, particularly issues that Dr. Eisenach has raised that
we do have areas where there are unsubsidized providers, either
cable or wireless companies that are competing against the sub-
sidized telephone provider, and that may not be the best use for
our resources. We are also concerned that even some subsidized
providers themselves where no other un-subsidized providers exist
have already deployed broadband and could be self-sustaining if all
their revenue streams are taken into account but today only the
regulated streams are taken into account while the recovery and
the cost of their full infrastructure, so we are concerned that the
FCC should address some of those as we do the transition.

Mr. DoYLE. Thanks. Mr. Dankberg.

Mr. DANKBERG. I think the major issue that we have is the arti-
facts of where unserved people are in a broadband environment is
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much different than where unserved people are in a voice environ-
ment. We have networks that were built for voice. You can support
long loop lines. That leaves by definition, that is what you seen on
the map, people who are well served by voice that are not served
by broadband. And so the notion that you can segregate the areas
of served and unserved people like you can with voice, I think is
not a good starting point for building policy.

Mr. DoyLE. Mr. Carroll?

Mr. CARROLL. The American Public Power Association doesn’t
have a position on that but from my position at Hopkinsville Elec-
tric System, I think broadband could be expanded by using those
funds. I think we need to ensure that the different entities out
there that provide services have access to those funds universally
and not just the telephone company.

Mr. DoYLE. Dr. Eisenach?

Mr. EISENACH. I would just say 2 things. I think the plan doesn’t
go far enough fast enough as described. Talking about saving $15
billion out of 45 or so over the course of a decade implies that $30
billion during that period of time is still going to get spent on what
we are spending money on now. My second point would be I think
the commission has known for a decade and so has most people in
Congress that this is a failed program. This docket was initiated—
the docket number under which all this is considered is 9645. It
was opened in 1996 and has been going on since with 250,000 or
so final comments. The commission has tried heroically half a
dozen times at least to reform it and it has failed. So my point to
this committee would be if you want that money going to
broadband you ought to keep a very close eye on the commission’s
success or failure in implementing these reforms as proposed.

Mr. DoYLE. Thank you. Ms. Gillett, I have heard some concerns
that the Universal Service Fund reform would mean that some peo-
ple’s phones would be turned off. Is that the case, and if it is not
the case would you state why it is or why it isn’t?

Ms. GILLETT. It is not the case and it would not be the case be-
cause the plan’s recommendation is that the funding should be
shifted from voice only networks to networks that provide both
broadband and high quality voice.

Mr. DoyLE. OK. I think that is important to get out. Mr.
Dankberg, in light of what you said to Mr. Stearns, Mr. Villano
from the Rural Utility Service has set aside $100 million for sat-
ellite broadband. I assume your company won’t be taking a cent of
that money. You are not interested in any of that money?

Mr. DANKBERG. If there is money to be made in subsidies then
we will use it. I think we will use it far more efficiently.

Mr. DoyLE. OK. So you would take some government assistance?
It sounded like you told Mr. Stearns that you weren’t interested in
that and you didn’t need it.

Mr. DANKBERG. I am just from a free enterprise perspective if 1
am competing with other carriers who are subsidized, am I sup-
posed to compete on an unsubsidized basis with companies that are
given thousands of dollars per home served? I don’t know how to
respond to that.

Mr. DoYLE. I am not asking you to. I just thought that is what
you told Mr. Stearns and I just wanted to get clarification on it
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that if there is money there you will take it. And maybe just finally
since I still have a minute and 30 seconds in the remaining time,
you heard what Ms. Gillett said about whether or not this Uni-
versal Service Fund reform would result in people losing their tele-
phones or not, does anybody have any further comments on that,
and generally I take it you all support reform. You just think it
needs to go a little quicker and a little further than it is going right
now. Is that accurate? OK. All right. Well, I think I have asked ev-
erything I want to, Mr. Chairman. Thanks.

Mr. BOUCHER. Thank you very much, Mr. Doyle. The gentlelady
from Tennessee, Ms. Blackburn, is recognized for 5 minutes.

Ms. BLACKBURN. Thank you, Mr. Chairman. I want to thank all
of you for your patience with us today. Mr. Turner, I want to be
sure that I understood you to say that you did think it was unfor-
tunate that we had put the cart before the horse when it came to
not doing the mapping and not doing our definitions. Did I under-
stand that right? Yes or no is sufficient.

Mr. TURNER. Yes.

Ms. BLACKBURN. OK. Thank you for that. And, Mr. Garcia, I ap-
preciate that you appreciate the fact that the fund has been around
for a long time but the money doesn’t seem to get out very quickly.
I think that is the frustration whenever you see government step
in to what the private sector has done. And, Mr. Chairman, I want
to ask unanimous consent to enter for the record an editorial from
the Washington Post that indicates that heavy regulation is unnec-
essary in light of the broadband plan’s analysis that 95 percent of
the country has access to broadband, and we have gone from 8 mil-
lion broadband subscribers to 200 million in the last 10 years.

Mr. BOUCHER. Without objection, that will be made a part of the
record.

[The information appears at the conclusion of the hearing.]

Ms. BLACKBURN. Thank you, Mr. Chairman. Dr. Eisenach, my
question is to you. Doesn’t this suggest that our deregulatory ap-
proach is working and that we should focus any government effort
just on the 5 percent or the 7 million homes that are in an area
that does not receive the private sector access to the broadband
services?

Mr. EISENACH. Absolutely.

Ms. BLACKBURN. And I appreciate your answer on that. I also
had another question I wanted to ask you. When we look at the
issues of Network Neutrality, unbundling, compelled wholesaling,
rate regulation, is there any economic validity to the arguments
that these issues, Network Neutrality, unbundling, compelled
wholesaling, would encourage broadband deployment to the last
mile and wouldn’t regulating broadband just chill the investment
innovation that we have seen over the past 10 years that has led
to 200 million homes being connected?

Mr. EISENACH. In 2 respects, and the first respect is a matter of
economics. These issues have been very fully studied. Last week,
I was one of 21 economists, very broad-based group, former CAB
chairman Alfred Kahn among us, filing comments with the Federal
Communications Commission specifically on the plan of the Net
Neutrality and PRM, and our conclusion, simply put, is that the
economic evidence simply does not support those proposed rules
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and indeed that those proposed rules, if adopted, would reduce in-
novation, reduce investment, reduce deployment in the way that we
are talking about here today. The same set of data, I think, or the
same economic facts are there on the issue of unbundling, and, in-
deed, there is a lot of evidence in the FCC’s National Broadband
Plan——

Ms. BLACKBURN. If I can ask one additional question. I guess the
same would apply to the reclassification?

Mr. EisENACH. Well, absolutely, because the reclassification is
simply a precursor and would be seen in the marketplace as a pre-
cursor to imposing this sort of heavy-handed regulation. The second
issue is the commission has laid down a very ambitious agenda. As
I implied earlier, it will be interesting to see how well it does keep-
ing to the schedule that it has laid out. If it were to embark on
these major new rulemakings, already in the middle of one of them
on Net Neutrality, on reclassification, unbundling, and so forth, I
simply question whether or not universal service won’t once again
as it has for 15 years fall to the back of the pack in terms of pri-
ority, and we will end up sitting here a decade from now saying
why are we still spending now %8 billion of high cost subsidized
telephone service.

Ms. BLACKBURN. Thank you. I appreciate that. Ms. Gillett, I have
got just a few minutes left, but I want to go back to something. Mr.
Markey said when we have a plan, we win, when we don’t, we lose.
And we all believe that, but we think we got the cart before the
horse on this one. It looks like there are many on the panel that
agree with that. And so we do have concerns about how you all will
go about as you assess the data that you say is now beginning to
come in, and you are saying you think you are going to have suffi-
cient data to address what you term the broadband gap and by
early next year. So as you do this, how are you going to look at
that and address this gap but make certain that existing con-
sumers are not going to see their rates go up, that they are not
going to see additional taxes, additional fees, that they are not
going to see their rates go up because one of the concerns we hear
is that they are concerned that if you all get involved in this, then
consumers who like the plan they have got right now, they are
going to see their rates elevated. So what is your plan to address
that?

Ms. GILLETT. A couple of things. First of all, the premise of the
plan is that the universal service stays at the size it is so the bur-
den would not go up on consumers. And, secondly, about the data
point, between the BDIA map and the better data that the FCC is
proposing to collect by the time, as Mr. Turner says, by the time
we are able to implement these—I just received word that the first
proceeding on the universal service reform was just adopted by the
commission this morning, so we are on our way doing that, but by
the time we get new rules in place and new money flowing the new
data will be in and available for use.

Ms. BLACKBURN. OK. I am out of time. Yield back.

Mr. BoUCHER. Thank you, Ms. Blackburn. The gentleman from
Illinois, Mr. Rush, is recognized for 5 minutes.

Mr. RusH. Thank you, Mr. Chairman. My question is for Mr.
Villano. Mr. Villano, last year Senator Menendez and I sent a let-
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ter to your agency and also to the NTIA expressing concerns about
the number and the amount of stimulus grants that have been
awarded to small and minority applicants in your initial round of
decision. I would like to know what you have done to improve those
numbers. What percentage of total awards to date have been made
to these types of applicants, and are there any additional improve-
ments on the table in terms of increasing the number of approved
applicants?

Mr. VILLANO. Thank you for the question. We did take those con-
cerns very seriously when we developed our second NOFA. I think
if you read the second NOFA, you will see that we tripled the num-
ber of points that we afford to socially disadvantaged businesses
and their applications. We also award non-socially disadvantaged
businesses extra points if they provide lower cost service to socially
disadvantaged businesses in the service areas. Do we publish the
NOFAs? We did 10 workshops. We had planned to do 10 work-
shops. One of them was shut down because of the snowstorms we
had here in Washington. But we did 9 outreach and training ses-
sions throughout the country, and at all those sessions we had spe-
cial outreach sessions for minority and native applicants for the
program. In NOFA 2, about 8 percent of the applications that we
received under the BIP program are from socially disadvantaged
businesses.

Mr. RusH. Can you quantify the number of grants?

Mr. ViLLANO. Under our second NOFA which just closed on——

Mr. RUsH. The first one and the second one.

Mr. ViLLANO. Under our first NOFA, we made 68 awards and
one of those awards was to a socially disadvantaged business that
was Revada Sea Lion up in Alaska. Under NOFA 2, we have 61
applications from socially disadvantaged businesses.

Mr. RusH. Those have been approved. All right. And are you sat-
isfied with the level of applicants and the process and the level of
outcome in terms of your productivity?

Mr. ViLLANO. We are pleased with the results under NOFA 2.
We have a total of 776 applications for $11 billion in funding. We
have a little over $2 billion available this round, and we are in the
process of reviewing those applications and hope to have awards
out this summer.

Mr. RusH. Thank you, Mr. Chairman. Yield back.

Mr. BouCHER. Thank you very much, Mr. Rush. The gentleman
from Washington State, Mr. Inslee, is recognized for 5 minutes.

Mr. INSLEE. Thank you. Ms. Gillett, could you respond to Mr.
Garcia’s suggestions about improving the relationship, the govern-
ment relationship, to tribes in this context and how that might
work and how we can make it work?

Ms. GILLETT. Certainly. The plan, as you know, makes many rec-
ommendations, including a number that Mr. Garcia spoke about,
including, for example, the Office of Tribal Affairs at the FCC, a
seat on the USAC board, and so forth, and we look forward to im-
plementing those and would be happy to—our Consumer and Gov-
ernmental Affairs Bureau will be implementing those recommenda-
tions, and I would be happy to have them get back to you with fur-
ther information about how that is proceeding. And we also re-
cently made public our implementation schedule, which has the
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dates and quarters of addressing a number of those recommenda-
tions on it.

Mr. INSLEE. Well, that is encouraging, and if we can help you at
all, let us know. We appreciate that.

Ms. GILLETT. Thank you.

Mr. INSLEE. We think that is very important. Mr. Turner, I want-
ed to ask you about FCC authority in light of this case that came
down. The FCC has identified several areas that could be impacted
of this that people may not think of including cyber security efforts,
universal service reform, access for disabled Americans, and con-
sumer privacy. There is a whole list of things that could be af-
fected. If the FCC does nothing in response to this decision, what
will happen to the FCC’s ability to advance those policy goals?

Mr. TURNER. It is casting serious doubt. I think if you look at the
statute and look at how the statute was developed, Congress at the
time clearly treated and wanted to treat the wires that bring us
these services differently from the services themselves, and this
was the heart of 230B, hands-off approach to the internet services,
but a light regulatory touch where needed on the wires. And I have
a lot of trust in the deliberative wisdom of Congress on the shelf
life of these laws because they are based on principles like uni-
versal service, nondiscrimination interconnection, competition, and
reasoned deregulation. The path Congress gave the FCC for the
regulation was Section 10. Chairman Powell chose to do a different
path through the re-definition process, and I think, you know, in
the words of Justice Scalia, this was sort of a Mobius Strip type
of reasoning that ignored the statute.

I think Chairman Powell thought he could stand up all the other
principles of interconnection, universal service, non-discrimination,
disability access, all of that on this ancillary authority theory, and
the court case has shown that that is not going to be able to be
the case, so the move towards reclassification doesn’t have to be
seen as a radical move. It simply will be a move that puts the
FCC’s regulatory framework back in harmony with the law, and I
guarantee you it will come with some type of heavy forbearance on
all the rules that are intended to apply to monopoly telephone net-
works. They certainly will not be applied to broadband networks.

And we must remember that today the enterprise broadband
market that serves the biggest businesses in the country is cur-
rently regulated under Title 2 and that is one of the most competi-
tive markets and they are not screaming for deregulation and there
is heavy investment going on there.

Mr. EISENACH. If I could just jump in very quickly and say at
least with respect to the Net Neutrality regulations that are pro-
posed the non-discrimination provisions are not less restrictive on
broadband than what was put in place on telephone networks in
the past. They are more restrictive. The non-discrimination provi-
sions that were in place on telephone networks in the past per-
mitted just as reasonable discrimination. The proposed Net Neu-
trality regulations explicitly reject that approach and say there will
be no discrimination of any kind. To suggest that the private sector
could have any confidence that the regulations that would be im-
posed under a Title 2 classification are less restrictive than what
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had been imposed in the past is just violated by the proposed rules
we have in front of us today.

Mr. INSLEE. Well, I just point out that I think it is even a dicier
gamble to have any confidence that if we don’t do something about
Net Neutrality there won’t be marketplace efforts to restrict access
to content, and I think it is clear we need action on here. And I
appreciate Mr. Turner’s views in this regard. Thank you.

Mr. BOUCHER. Thank you, Mr. Inslee. The gentleman from Ohio,
Mr. Space, is recognized for 5 minutes.

Mr. SPACE. Thank you, Mr. Chairman. This map is a map of the
State of Ohio, and, as you can see, in the southwestern corner,
which is the green area which would indicate the unserved area
pursuant to the work done by Connect Ohio, which is modeled on
Connect Kentucky, and I have a lot of faith in the work that they
have done in trying to decide or determine just where access to
broadband exists and where it doesn’t exist. And the effect that
that is having on the people of southeastern Ohio is significant. If
you look at the unemployment rates in these counties, 5 of them
are above 15 percent, 1 above 18 percent right now. That rep-
resents the unemployment rate doesn’t even factor in the tens of
thousands of people that are fully employed but are working in
poverty.

This is a significant problem that hampers economic develop-
ment. It limits our already limited access to health care, education.
We see the role of broadband and its integration in health care de-
livery, educational delivery systems as in its infancy right now
going nowhere but up, and it longer it takes for us to obtain this
access the farther behind we are going to fall. That also happens
to correspond almost identically with my congressional district.
And we are working hard to see what we can do to provide access
to this very important technology. And one of the questions I have
for the panel, and I am going to ask a number of you specifically
to just give, if you can, because our time is limited, a 2 or 3-sen-
tence response to this question. Ms. Gillett, I am going to ask you
first. What is it that we can do, Congress can do, to facilitate exten-
sion of that last mile to maybe it is 5 percent of the population,
maybe 7 percent, I don’t know, but I know that percentage is a lot
bigger in areas like this, what can we do as a Congress to facilitate
the extension of that last mile to those people who don’t have any
access right now?

Ms. GILLETT. I would suggest 3 things. First, would be to work
with us on the universal service reform so that we can target the
funds to the places that are unserved. It is a complicated system,
as Mr. Eisenach mentioned. Reform has been tried many times.
There is lots of people in the current system so it is complicated,
and we would appreciate your support with that. Second is we pro-
pose to do it in the plan with no additional funds but the plan does
also pose an option for Congress to consider an appropriation which
could help make it go faster. And the third thing is I think your
point about you got the data, you know where these places are.
That is great. The cooperation of industry in making sure we have
accurate availability data is key.

Mr. SPACE. Thank you. Mr. Villano.
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Mr. VILLANO. Certainly. I would suggest that anybody that you
have that is looking for service in those areas would contact their
field representative to determine if they could apply for one of our
programs. Under the broadband initiative program we made 4
awards in the State of Ohio under NOFA 1. Under NOFA 2, we
have 21 pending applications for $193 million. I hope that some of
those are in your district.

Mr. SPACE. They are.

Mr. VILLANO. And that they will filter their way up to the top.
But it would be most important for applicants to contact RUS and
the Rural Development state office to see which programs that we
have that may be of assistance to those communities.

Mr. SPACE. Thank you. Mr. Eisenach, I want to ask you for
maybe your perspective on how we bridge that last mile in places
like this.

Mr. EI1SENACH. First of all, I think doing something is important.
I don’t think it is going to entirely solve itself. I do think that sat-
ellite service is my earlier answer to the question where will we be
in 10 years. I do think that satellite for a lot of purposes is going
to solve a lot of people’s problems. I don’t think it is going to solve
the high capacity issue in terms of what you want in a hospital or
what you want in a government office and areas like that. What
works? What I have seen work is what is working in Virginia, a
state where I have spent a lot of time looking closely and I know
is working in other places around the country, and that is looking
at local solutions. So what we have in the State of Virginia, some-
thing called the Mid-Atlantic Broadband Council, I have been in-
volved with that, the Southwestern Virginia Technology Council.
The chairman has been intensely involved with that.

And what those local groups are able to go is pull together busi-
nesses, government, public non-governmental organizations, and
solve problems. These are not problems of rocket science. These are
problems of digging a ditch and putting some fiber in or putting up
a tower, and often those problems just take the business commu-
nity getting together with funding, with funding, but often it is a
question of people getting together and saying we need to put a
tower up here. Let us get it done.

Mr. SPACE. Sure. And the problem, however, is in areas like this
the local community governments and many of the businesses are
struggling to survive, and they don’t have the means.

Mr. EISENACH. I am for funding those efforts. Just to be clear,
those efforts in Virginia have been funded by a tobacco fund, and
I think the RUS has been active in funding those efforts. Those are
good efforts. Those efforts ought to be funded in my view.

Mr. SPACE. I know I am over time, but the chairman is busy and
not paying attention to my time. Mr. Chairman, may I have just
1 more minute?

Mr. BOUCHER. Yes, sir. Go ahead, Mr. Space.

Mr. SPACE. Mr. Dankberg, the issue has to do with satellite
availability in areas like this, and the problem as I see that is the
capacity in the cost and the quality don’t—you testified that you
feel they are comparable, but as we move forward it is all about
speed and it is all about quality and capacity, and I question
whether or not the technology is there for satellite.
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Mr. DANKBERG. I understand that. I am an engineer. We just de-
signed a new satellite that has 20 times the capacity of the best
satellite ever. I think it is a question of economics. And what we
would say just set us a target. If you set a target of 5 megabits,
10 megabits, we will figure out what the economics are. We can de-
liver 5, 10, 15, 20. Set a number that you would like and then have
a competition, and if we can’t meet that number we are happy to
see it go somewhere else.

Mr. SPACE. Thank you, Mr. Dankberg. My time has expired.

Mr. BOUCHER. Mr. Space, if you would yield to me just a second
the balance of your time which will be extended as much as is nec-
essary. I wonder, Mr. Dankberg, if you would make a project of
what the retail cost per customer is going to be for that new high
capacity satellite that you intend to launch.

Mr. DANKBERG. I think one of the main points that was made
was the price of broadband coming down. Our new satellite, we will
offer—we probably are going to offer plans just like we do now,
which are $50, $60 or $80. We will increase the speeds that we
offer by a factor of 4, and the amount of congestion, which is really
the reason that people perceive delay, will go enormously.

Mr. BOUCHER. So if you can afford $50, $60 or $80, that is fine.
If you are among that category of individuals who can’t, it becomes
a problem.

Mr. DANKBERG. What we would say is we are completely fine
with the idea of using subsidies to reduce prices for people who
can’t afford it. We are absolutely OK with that. That can absolutely
apply to satellite, and we proposed to the RUS a satellite system
that would make life line broadband service available at $8 per
month wholesale at 768 kilobits a second. All we want to do is have
an opportunity to compete at whatever speed, and if subsidies are
used, we just want to compete to provide service to all of Ohio for
the same price that might serve one small village at whatever level
of service 1s specified.

Mr. BoucHER. OK. Thank you very much, Mr. Dankberg. Mr.
Stearns, I will just recognize you. Mr. Space’s time has expired.

Mr. STEARNS. Thank you, Mr. Chairman. I just want to ask,
what speed would that be? You say 4 times. What would that speed
be?

Mr. DANKBERG. The speeds for our new satellite, we expect to
offer 2, 4, and 8 megabits per second as the speeds for our service
at those retail prices. Our wholesale prices are about half of that.
The retailers are the ones that mark it up by about a factor of 2.

Mr. BoUCHER. Thank you. Mr. Dankberg. Let me say thank you
to each of our witnesses today. We appreciate very much your tak-
ing this time and sharing your insights with us. I am going to leave
the record of this hearing open for approximately 3 weeks during
which period of time there probably will be some written questions
propounded to you by the members of the subcommittee. When you
receive those questions, I hope you will respond promptly, and we
will make your responses part of the record of this hearing. And
the gentleman from Florida is recognized.

Mr. STEARNS. Just to ask unanimous consent for all members’
statements to be included in the record.
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Mr. BOUCHER. Without objection. With that, this hearing is ad-
journed with the thanks of the subcommittee.

[Whereupon, at 12:38 p.m., the Subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]



141

THE BROADBAND
AVAILABILITY
GAP

OBI TECHNICAL PAPER NO. 1




142

ORI TECHNICAL PAPER NO.

TABLE OIF CONTENTS

List of Exhibits

st of AU P oM .. e e VI

IntrodUction. ... 1

P oThelnvestment Gap. ... ..o B
Creating the Base-Case Scenario and QUtpul ..o i i 10

il Broadband Availability

Current State .
Future State. ..

Calculating thelnvestment GaP..... ... 33
Key Principles :
Key Decision:
Key Assumptions

Network Economics
Be
Last-mile Technology Compa
Includedin the B
Wireless Technology.
12.000-foot-loop DSL (1
Satellite
Technologies Not Included in the Base C
Fiber-to-the-premises (FTTPY ...
3,000 ~ 5000 foot DSL.
15,000 fool DSL ... .
Hybrid Fiber-Coax Networks .. ...
Network Dimensioning
Middle-Mile Analysis

sic Network Structure. ...

Technologi

.89

List of Common Abbreviations ... ... .. 128

[ e 1T 1 T ORI 130

List of Technical Paper Contri

137

BROADVBAND AVAILABILITY GAP

1



i

bit

Hxchibit 1-

Exhibit 2~

Hxhibit 2-N:

Eaxhibit 2

143

ORI TECHNICAL PAPER NO. 1

LIST OFF EXHIBITS

Approach to Determining the Availability Gap 2
Base-case Broadband Availability Gap 5
Breakout of Ongoing Costs by Category 6
Gap by Census Blocks Ordered by Population density 6
Broadband [nvestment Gap per County 7
Broadband Investment Gap per Housing Unitin Each County 8
Density of Unserved Housing Units per Square Mile 9
Broadband Investment Gap, by County 10
Ongoing Support for Each Housing Unit per Month 11
Investment Gap per Housing Unit by Lowest-Cost Technology for Each County 12
Lowest Cost Technology 13

Highest Speed Capability of Available Wired Broadband Networks in the United States

Availability of Broadband Networks Capable of Meeting the National Broadband Target ...

Population Density of the United States, Per Square Mile of Inhabited Census Block

Population Density of the Unserved, Per Square Mile of Inhabited Census Block .20
Statistics of Urban Areas/ Clusters, and All Other Areas 20
Linear Density of the United States, Ratio of Road Mile to Housing Units 21
Linear Density of the Unserved, Ratio of Road Miles to Housing Units 22
Cable Broadband Deployment for a Few Large MSOs as a Percentage of Homes Passed ...... 23

Assumptions Required to Use Tract-Level Data Likely Overestimate Availabilit.

Aligning Infrastructure with Availability 25

Public!

Announced Wired Broadband Upgrades 26

With the Exception of Satellite, Most Announced Broadband Deployments are Completed on Schedule ...

Projected 2013 Availability of Broadband Capable Networks 27
Publicly Amnounced 4G Wireless Deployments 28
Specific Company Historical Performance Against Announced Completion Dates .

Publicly Announced Total Near Term Satellite Broadband Capacity. 29

BERAL COMMUNICATIONS COMMISSION | DY

PRRGADBAND AVAILABILITY ©CaFr M



OB THCHN

bit 2-0

xhibit 2-R:

Srhibit A

Hxhibit 3-1:

Exhibit 8-y

Exhibit3-N:

Exhibit 3-O:

Fxhibit 3-1:

IV FEDERAL

144

FTCAL PAPER NO. 1

Commercial Data Sources Used to Caleulate Availability 29
Public Data Sources Used to Calculate Availability 30
Impact of Discount Rate on Investment Gap 34

Incremental Network Elements Nece ¢ Lo Upgrade a Telephone Network to Offer Broadband

Incremental Revenue by Product and Network Type 36
Gap for Funding One Wired and One Wireless Network 38
The Cost of Funding Two Wired Networks 38
Quantifying the Treatment of Competition 39

Quantifying the Impact of Competition: Investment Gap by Number of Providers s

Broadband Investment Gap, by Percent of Unserved Housing Units Served 40

Total Investment Cost for Various Upgrade Paths 41
Distribution of Users by Actual Maximum Download Speeds (Mbps) 43
Actual Download Speeds Necessary to Run Concurrent Applications (Mbps) 44
Typical (Median) “Up To” Advertised Download Speeds of Most Commonly Deployed

and Chosen Consumer Household Broadband (Mbps) 44

Dependence of the Broadband Investment Gap on Speed of Broadband Considere

Broadband Take-Rate Drivers 45
Model for Technology Adoption 46
Modeled Cumulative Adoption 46
Incremental Adoption 46
Broadband Adoption Curve 47
Gompertz Curves for Broadband Take Rate With Demographics 48
Assumed Percentage of Customers with Bundles 49
Sensitivity of Gap to Take Rate 49
Summary of Modeled ARPUs 50
ARPU Sensitivity 51
Elevation Across the US 52

mated Average Cell Size in Each County and Terrain 53

Sensitivity of Build-Out Cost and Investment Gap to Terrain Classification Parameters o

Basic Network Structure 59

COMMUNICATIONS COMMISSION | WWW. BROADBAND. GOV



Exhibit -G
Fachibit 4-1
fxhibit 4-T
Exhibit -1

Hxhibit 4- Ko

Exhibit4-3:

S
Hachibit4-O:

Hixhibit4-P:

Exhibit 4-11

Exhibit 4-%:

Exhibit4-AA;

Exhibit 4-AC:

Exhibit 4-Alx

145

@Ry

TECHNICAL

PAPER NO.

Streaming Capacity of Modeled Broadband Networks

Present Value of Total Costs for All Technologies in Unserved Areas

Different Wireless Technology Families Have Evolved Over Time

Downlink and Uplink Spectral Efficiencies by Technology

Evolution of Round-Trip Latencies in Wireless Networks, in Milliseconds

Publicly Announced 4G Wireless Deployments

Approach for Analyzing Cost of FWA Network

Methodology for Determining Maximum Cell Radius for Coverage

Link Budget for Delivering 1.26 Mbps Uplink Speeds at 700M Hz

Classification of Terrain of Census Tracts

69

Maximum Cell Radius for Adequate Coverage in the 700MHz Band

69

69

Propagation Loss for Different Terrain Types at 700MHz

Average Cell Size in Each County (in miles)

70

Coverage of Unserved Housing Units by Cell Radius

Methodology for Dimensioning Wireless Networks to Provide Adequate Capacity.

Maximum Number of Subscribers Per Cell Site in an FWA Network with Directional Antennas at the CPE.....72

fmapact of Directional Antennas at CPE on SINR 73
Spectrum Needs for Cell Sites in 2020 and 2030, Based on BHOL of 160 kbps 74
Average and Peak Capacity of a 3-Sector Cell Site Relative to Backhaul Speeds, MBPS v 75
Hybrid Fiber Microwave Backhaul Architecture for Cellular Networks 76
ustrative Wireless Network Architecture 77
Investment Gap for Wireless Networks 78

Total Investment per Housing Unit (HU) and Investment Gap per HU by Cell Size

Sensitivity of Investment Gap to Tervain Classification—Change in Costs
and Investment Gap by Changing Terrain Classification

79

Sensitivity of Costs and Investment Gap to Subscriber Capacity Assumptions

80

Impact of Spectrum Availability on FWA Economics

80

Cost Breakdown of Wireless Network Over 20 Years

81

Breakdown of Total Site Costs for Wireless Network in Unserved Aveas

Cost of an HFM Second-Mile Backhaul Architecture

FEDERAL COMMUNICATIONS OO0

FTISBioN 1

EARROADBRAND AVAILABILITY Gav

H

v



146

OB THCHNICAL PAPER NO. 1

Exhibit4-AL:

E

hibit 4-AF:

Exhibit4-AG:

Exchibit 4-AlL

Exhibit4-Al

Exhibit 4-AN:
Exhibit 4-AO:

Exhibit 4-AF:

iAW

+AX:

sthibt

Exhibit 4-AY:

ihit 4-A¥:

hibit 4-BA:

ibit 4-BH:

: Available Satellite Capacity Through 2015

AL COMMUNICATIONS COMA

Cost Assumptions and Data Sources for Wireless Modeling

Breakout of Voice Line Ownership

Telco-Plant Upgrades to Support Broadband
Downstream Speed of a Single ADSL2+ Line as a Function of Loop Length (24 AWG).

DSL Network Diagram

Capacity of a DSL Network— Simultaneous Streams of Video in a DSL Network

FEeconomic Breakdown of 12,000-foot D8I

Data Sources for D8L Modeling

Satellite Usage Scenarios

Satellite Capacity Based on Low, Mediom and High Usage Scenarios

Economics of Terrestrially Served if Most Expensive Housing Units are Served with Satellite

Location of Highest- Gap Housing Units

94

Satellite Capex per Subscriber

Capabilities of Passive Optical Networks (PON)

95

Passive Optical Network (PON) FTTP Deployment

a5

Future PON Architectures

95

Breakout of FTTP Gap

96

Costto Pass with FTTP by Density of Homes

Simple Financial Model to Calewlate Breakeven EBITDA for FTTP

Esitmated Monthly EBITDA Required to Break Even on an FTTP Build Across the Country ..

Data Sources for FTTP Modeling

Downstream Speed of a Single VDSL2 Line at Various Loop Lengths

99

Upstream Speed of a Single VIISL2 Line at Various Loop Lengths

99

100

Downstream Speed of VDISL2 Variants

Upstream Speed of VDSL2 Variant

100

Breakout of 3,000-Foot DSL Gap

101

102

Breakout of 5,000-Foot DSL Gap

Breakout of 15,000-Foot DSL Gap

102

Breakout of Cable Coverage

103

JISHION | WWW. BROADBAND. GOV



147

ORI TECHNICAL PAPER NO. 1

Exhibit4-BL Upgrades to Enable Broadband Services 104
Exhibit4-BJ: Spectrum Allocation in Cable Plant 105
Cable Video ARPU Over Time 106

Upgrade Costs for Cable Plant 107

i Qutside Plant Cost, FTTP or RFoG vs. HEC 107

HEC Plant Diagram 108

fixhibit 4-BO: Data Sources for HFC Modeling 108
Fxhibit4- Differences Between Voice and Data Networks 110
Exhibit4-BQ: Monthly Usage and BHOLs by Speed Tier 112
Exhibit 4-BIt Usage by Tier and BHOL 112

Expected Future BHOL in Broadband Network Dimensioned to Deliver 4 Mbps 113

Likelihood of Achieving a Burst Rate Greater Than 4 Mbps at Different Oversubscription

Ratios with a Varying Number of Subscribers 13
Breakout of Middle, Second & Last Mile 115
Topology Used for Middle-Mile Cost Modeling, 116
% Caleulated Telco Fiber Routes 118
Classification of Central Offices for Creating Fiber Map 119
Middle-Mile Cost Dependency on Capacity 120
Middle-Mile Build vs. Lease Comparison 121

DERAL COMMUNIOATIONS QoMM

BION D THE BROADEAND AVATLABLLITY Gayr v



148

GRI TECHNICAL PAPER NO.

LIST OF ASSUMPTIONS

This table provides important information about the different assumptions used in the creation of charts throughout this docu-
ment. The assumptions implicit in each chart are appropriate for the context in which the chart appears. However, it may be the
case that assumptions vary between similar charts, leading to what appear to be different results. This table synthesizes the dif-
ferent assumptions to allow the reader to interpret and compare charts in this document.

Description ~Te<‘:hnd!§gy

i . Non=4G ardas
A Base-case Broadband 12,000-foot DSL Assumes one competitor. Assumes no competitors.
A"af‘ab"‘ty Gaf’ Fixed Wireless Assumes no competitors, Applies | Assumes no competitors,
Profitable counties are excluded. a73.13% cost aliocation to the Recognizes Fixed and Mobile
fixed network. Recognizes only revenue as incremental.
Fixed revenue as incremental.
1B Breakout of Ongoing Costs by | 12,000-foot D5L Assumes one competitor. Assumes no competitors.
Cat?gory i Fixed Wireless Assumes no competitors, Applies Assumes no competitors.
Profitable counties are excluded. a 73.13% cost allocation to the Recognizes Fixed and Mobile
fixed network, Recognizes only revenus as incremental,
Fixed revenue as incremental.
-C Gap by Census Blocks Ordered | 12,000-foot DSL Assumes one competitor. Assumes no competitors.
by Population density Fixed Wireless Assumes no competitors. Applies | Assumes no competitors,
The second lowest cost technology a 7313% cost allocation to the Recognizes Fixed and Mobile
is determined at the county level fixed network, Recognizes only revenue as incremental.

and assigned to the census blocks.
All unserved census blocks then
are sorted into centiles by their

Fixed revenue as incremental.

Fap.
1D Broadband investment Gap per 12,000-foot DSL Assurnes one competitor. Assumes no competitors,
Count: ) ) ) y N
ounty Fixed Wireless Assumes no competitors. Applies | Assumes o competitors.
2 73.13% cost allocation to the Recognizes Fixed and Mobile
fixed network. Recognizes only revenue as incremental.
Fixed revenue as incremental,
TE Broadband investment Gap per 12,000-foot DSL Assumes one competitor. Assumes no competifors,
Housing Unit in Each Count
ousing Ui i £ach Lounty Fixed Wireless Assumes no competitors. Applies | Assumes no competitors.
a7313% cost allocation to the Recognizes Fixed and Mobile
fixed network. Recognizes only revenue as incremental.
Fixed revenue as incremental,
+G Broadband Investment Gap, by | 12.000-foot DSL Assumes one competitor. Assumes no competitors,
County Fixed Wireless Assumes no competitors, Applies | Assumes no competitors,
Profitable counties are excluded. a 73.13% cost allocation to the Recognizes Fixed and Mobile
fixed network. Recognizes only revenue as incremental.
Fixed revenue as incremental.
+H Ongoing Support for Each Housing | 12,000-foot DSL Assures one competitar. Assumes no competitors.
Unit per Month y y : ) y
Fixed Wireless Assumes no competitors. Applies | Assumes no competitors,
a7313% cost alocation to the Recognizes Fixed and Mobile
fixed network, Recognizes only revenue as incremental.
Fixed revenue as incremental.
T Investment Gap per Housing Unit | 12,000-foot DSL Assumes one competitor. Assumes no competitors.
by L t-Cost Technology f N
E:c:\évz:ntyos echnology for Fixed Wireless Assumes no competitors, Applies Assumes no competitors,
a 73.13% cost allocation to the Recognizes Fixed and Mobile
fixed network. Recognizes only revenue as incremental,

Fixed revenue as incremental,
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i b A6 ARaS i | Nowida arens
14 Lowest Cost Technology 12,000-foot DSL Assumes one competitor. Assures no competitors.
Al unserved areas are included, Fixed Wireless Assurnes no competitors. Applies | Assumes no competitors.
@ 73.13% cost allocation to the Recognizes Fixed and Mobile
fixed network. Recognizes only revenue as increnental.
Fixed revenue as incremental,
3-A Impact of Discount Rate on 12,000-foot DSL Assumes one competitor, Assumes no competitors,
Inve,fstmem Gal.p Fixed Wireless Assumes no competitors, Applies | Assumes no competitors,
Profitable counties are excluded. a 73.13% cost aliocation to the Recognizes Fixed and Mobile
fixed network, Recognizes only revenue as incremental,
Fixed revenue as incremental.
3D Gap for Funding One Wired 12,000-foct DSL Assumes one competitor, Assumes no competitors.
and One Wirsfess Network Fixed Wireless Assumes no competitors. Applies | Assumes no competitors.
Profitable counties for each 2 73.13% cost allocation to the Recognizes Fixed and Mobile
technology are excluded. fixed network, Recognizes only revenue as incremental,
Fixed revenue as incremental.
3-E The Cost of Funding Two Wired | 12,000-foot DSL Assumes one competitor. Assumes one competitor.
Networks FTTP Assues ane competitor. Assumes one competitor.
Profitable counties for each
technology are excluded.
3-G Quantifying the Impact of 12,000-foot DSL Assumes 0-3 competitors as indi- | Assumes 0-3 competitors as indi-
Competition: Investment Gap cated by label. cated by label.
by Number of Providers Fixed Wireless Assumes 0-3 competitors as indi- | Assumes O-3 competitors as indi-
Profitable counties are excluded. cated by fabel, cated by label,
Applies a 73.13% cost aflocation to | Recognizes only Fixed revenue as
the fixed network, incremental.
Recognizes only Fixed revenue as
incremental.
3H Broadband investment Gap by | 12,000-foot DSL Assumes one competitor. Assumes no competitors.
G‘iﬁs“t of Unserved Housing g 0 ciees Assumes no competitars. Assumes no competitors.
Applies a 73.13% cost allocation to | Recognizes Fixed and Mobile
The second-lowest-cost the fixed network. revenue as incremental.
technology is determined at the Recognizes only Fixed revenue as
county level and assigned to the ;
incremental.
census blocks, All unserved census
blocks then are sarted into centiles
by their gap.
31 Total Investment Cost for Various 12,000-foot DSL Assumes one competitor, Assumes no competitors.
Upgrade Paths - - " :
Fixed Wireless Assurmes no competitors. Assumes no competitors.
Applies a 7313% cost alfocation to
the fixed network.
5,000-foot DSL Assumes one competitor. Assumes no competitors,
3,000-foot DSL Assumes one competitor, Assumes no competitors.
FTTP Assumes one competitor, Assumes no competitors,
3-M Dependence of the Broadband | 15,000-foot DSL Assumes one competitor. Assumes no competitors.
investment Gap on Speed of " 5
Broadband Considered 12,000-foot DSL Assumes one cormpetitor. Assumes no competitors,
Profitable counties are excluded. Fixed Wireless Assumes no competitors, Assumes no competitors,
Applies a 73.13% cost allocation to | Recognizes Fixed and Mobile
the fixed network. revenue as incremental.
Recognizes only Fixed revenue as
incremental.
5,000-foot DSL Assumes one competitor, Assumes no campetitors.
3,000-foot DSL Assumes one competitor, Assumes no competitors.
FTTP Assumes one competitor. Assumes no competitors,
HFC Assumes one competitor, Assumes no competitors,
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3-U

Description:

Sensitivity of Gap to Take Rate
Profitable counties are excluded,

Tachnology
12,000-foot DSL

Keyassumptions:

Assumes one competitor.

Assumes no competitors,

Fixed Wireless

Assumnes no competitors.

Applies a 73.13% cost alfocation to
the fixed network,

Recognizes only Fixed revenue as
incremental.

Assumes no competitors.
Recognizes Fixed and Mobile
revenue as incremental.

ARPU Sensitivity
Profitable counties are excluded,

12,000-foot DSL

Assumes one competitor,

Assumes no competitors

Fixed Wireless

Assumes no competitors.

Applies a 73.13% cost altocation to
the fixed network.

Recognizes only Fixed revenue as
incremental.

Assumes no competitors,
Recognizes Fixed and Mobile
revenue as incremental.

Sensitivity of Build-Out Cost
and Investment Gap to Terrain
Classification Parameters
Profitable counties are excluded.

Fixed Wheless

Assumes no competitors.

Applies a 7313% cost alfocation to
the fixed network.

Recognizes only Fixed revenue as
incremental.

Assumes no competitors,
Recognizes Fixed and Mobile
revenue as incremental.

4-C

Present Value of Totai Costs for
All Technologies in Unserved
Areas

The second lowest cost technology
is determined at the county level
and assignad to the census blocks.
Al unserved census blocks then
are sorted into centiles by their
gap.

12,000-foot DSL

Assumes no competitors.

Assumes no competitors,

Fixed Wireless

Assumes no competitors,
Applies a 73.13% cost allocation to
the fixed network.

Assumes no competitors,

5,000-foot DSL

Assumes no competitors,

Assumes no competitors,

3,000-foot DSL

Assumes no competitors.

Assumes no competitors.

FTTP

Assumes no competitors.

Assumnas ho competitors.

Cable

Assumes no competitors.

Assumes no competitors,

W

Investment Gap for Wireless
networks

Profitable counties are excluded,

Fixed Wireless

Assumes no competitors.

Applies a 73.13% cost alfocation to
the fixed network,

Recognizes only Fixed revenue as
incremental,

Assurnes no competitors,
Recognizes Fixed and Mobile
revenue as incremental.

4y

Sensitivity of Investment Gap
to Terrain Classification

Profitable counties are excluded,

Fixed Wireless

Assumes no competitors,

Applies a 73.13% cost aliocation to
the fixed network.

Recognizes only Fixed revenue as
incremental.

Assumes no competitors.
Recognizes Fixed and Mobile
revenue as incremental.

Sensitivity of Costs and
Investment Gap to Subscriber
Capacity Assumptions
Profitable counties are excluded.

Fixed Wireless

Assumes no competitors.

Applies a 73.13% cost allocation to
the fixed network.

Recognizes only Fixed revenue as
incremental,

Assumes no competitors.
Recognizes Fixed and Mobile
revenue as incremental.

Impact of Spectrum
Availability on FWA Economics

Considers all unserved areas for
first column of data; profitable
counties are exchuded in the other
columns.

Fixed Wireless

Assumes no competitors. Applies
@ 73.13% cost allocation to the
fixed network. Recognizes only
Fixed revenue as incremental,

Assumes no competitors.
Recognizes Fixed and Mobile
revenue as incremental.

4-AB

Cost Breakdown of Wireless
Network Qver 20 Years

Considers all unserved areas
{including profitable counties).

Fixed Wireless

Assumes no competitors.
Applies a 73.13% cost alfocation to
the fixed network,

Assumes no competitors,

Cost of Deploying a Wireless
Network in Unserved Areas
Considers all unserved areas
(including profitable counties),

Fixed Wireless

Assumes no competitors,
Apgplies  73.13% cost aliocation to
the fixed network,

Assumes no competitors.
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: e\) éssumption‘s

| redhnology,

i 4G Areas: : il NeniGareas :
4-AD f an HFM Second Mile Fixed Wireless Assumes no competitors. Assumes no competitors,
Backhaut Architecture Applies a 73.13% cost allocation to

the fixed network.

4-AK Economic Breakdown of 12,000-foot DSL Assumes one competitor. Assumes no competitors.
12,000-foot DSL

Profitable counties are excluded.

4-AP Economics of Terrestrially 12,000-foot DSL Assumes one competitor, Assumes no competitors.
Served if Most Expensive
Housing Units are Served with Fixed Wireless Assumes no competitors. Assumes no competitors,
Satellite Applies a 73.13% cost allocation to | Recognizes Fixed and Mobile
the fixed network, revenue as incremental.

Includes all unserved areas

(inchuding profitable counties). Recognizes onty Fxed revene as

&-AV Breakout of FTTP Gap FTTP Assumes no competitors. Assumes no competitors.
Profitable counties are excluded.

4-BE Breakout of 3,000-Foot DSL 3,000-foat DSL Assumes no competitors. Assumes no competitors.
Profitable counties are excluded.

4-BF Breakout of 5,000-Foot DSL 5,000-foct DSL Assumes no competitors, Assumes no competitors.
Gap
Profitable counties are excluded.

4-8G Breakout of 15,000-Foot DSL 15,000-foot DSL Assumes one competitor. Assumes no competitors,

Profitable counties are excluded.
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INTRODUCTION

The American Recovery and Reinvestment Act directed the
Federal Communications Commission (FCC) to include, as
part of the National Broadband Plan (NBP), “an analysis of the
most effective and efficient mechanisms for ensuring broad-

band access by all people of the United States.” As the NBP
end broadband

indicated, the level of additional funding to ex

to those who do not have access tod 23.5 billion; more

detail about the gap and results of this analy; e presented
in Chapter 2. This document details the underlying analy
umptions and caleulations that support the 823.5 billion
funding gap.?

The guestion implicit in the Congressional mandate is
deceptively simple: What is the minimum tevel of public sup-
port necessary to ensure that all Americans have access to
broadband? In fact, there are multiple layers of complexity:
The analysis must account for existing deployments, both to

25,

&

the extent that they enable current service and can be used to
and it must include

extend service to currently unserved areas

an analy

s of the capabilities and economics of different,

The Broadband Availability Gap Model

Models are one tool to analyze complex problems such as the
Broadband Availability Gap. It is important to recognize, however,
that models have limits. An engineering-based, multi-technology
economic model of broadband deployment, like the one created
as part of the National Broadband Plan (NBP) effort, requires a
multitude of inputs and can be used to answer many different
questions. The types of inputs range from simple point estimates,
such as the cost of a piece of hardware—a Digital Subscriber Line
Access Multiplexer (DSLAM) card or chassis, for example— es-
timates of per-product revenue, assumptions about the evolution
of competitive dynamics in different market segments and the
likely behavior of service providers. We form hypotheses about
all of these types of inputs to calculate the Broadband Availability
Gap; of necessity, some of these hypotheses are more specula-
tive than others.

This paper describes the design and use of this model in
providing input into the NBP, as well as the underlying views about
the relevant technologies. Others may make different assump-
tions or test different hypotheses or seek to answer somewhat
different questions. The model and its associated documentation
provide an unprecedented level of transparency and should spur
debate. The intent is for this debate to ultimately improve our
understanding of the economics related to offering broadband
service so that public policy can be made in a data-driven manner,
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"he analysis
therefore comprises two main components: The first focuses

competing technologies that can provide servic

on Avatlability, or understanding the state of existing network

deployments and services; the second focuses on the Funding

seiated with differ-

Shortfall, the capabilities and economic:
# See Exhibit Al

ses on determining the state of

ent broadband networ
The Availability ana
existing deployments: who has access,

and of greater concern,

who lacks access to broadband consistent with the National

must

Broadband Availability Target. In addition, this ana

develop a key input to the Funding Shortfall analy

regarding the location of existing network infrastructure to fa-

cilitate determining the cost of extending service into unserved

areas. Developing this detailed baseline requires a very granu-
lar geographic view of the capabilities of all the major types of
broadband infrastructure as they are deployed today, and as

they will likely evolve over the next three to five vears without
public support.

Unfortunately, there is a lack of data at the required level of
granularity, both in terms of availability-—-which people have
and of infrastructure—which people
are passed by what types of network hardware. To solve the

access to what services

problem, we combine several data sets for availability and
infrastructure, supplementing nationwide data with the output
of alarge multivariate regression model. We use this regression
model to predict availability by speed tier and to fill in gaps,

especially last-mile gaps, in our infrastructure data. The ap-

proach to developing this baseline is deseribed in Chapter

The second major component focuses on the Funding
Shortfall by examining the capabilities and economics of differ-
is, we builta

ent network technologies. To facilitate this analysis,
robust economic model that caleulates the amount of support
necessary to upgrade or extend existing infrastructure to the
unserved to provide service consistent with the target. The eco-
vsis builds on the in
inferred—from the first step, caleulating the cost to augment

nomic ana tructure data—known and

existing infrastructure to provide broadband service consistent

with the target for multiple technolog
This caleulation ultimately provides the gap between likely

commercial deployments and the funding needed to extend

to the unserved. Underlying the

model’s construction are a number of principles that guided its

universal broadband acce;

design.

» Only profitable business cases will induce incremen-
tal network investments. Private capital will only be
available to fund investments in broadband networks
where it {s possible to earn returns in excess of the cost
of capital. Inshort, only profitable networks will at-
tract the investment required. Cost, while a significant

IMISSION

DRAWD AVAILABILITY Ay 1



GBI THCHNICA

154

L PAPER NGO

is not sufficient to measure the

driver of profitabili
s of a given build; rather, the best measure

attractivene:

of profitability is the net present value (NPV) of a build,

This gap to profitability in unserved areas is called the
Broadband Availability Gap in the NBP; throughout
this paper, we will refer to this financial measure as the
Investment Gap.

» Investment decisions are made on the incremental
value they generate. While firms seek to maximize their
overall profitability, investment decisions are evaluated
based on the incremental value they provide. In somein-
stances, existing assets reduce the costs of deployment in
a given area. The profitability of any build needs to reflect
these potential savings, while including only incremental
revenue associated with the new network build-out.

» Capturing the local (dis-)economies of scale that drive
local profitability reguires granular calenlations of
costs and revenues. Multiple effects, dependent onlocal
conditions, drive up the cost of providing service in areas
that eurrently lack broadband: Lower (linear) densities
and longer distances drive up the cost of construction,

while providing fewer customers over whom to amorfize

costs. At the same time, lower-port-count electron-
ics have higher costs per port. In addition, these lower

densities also mean theve is less revenue available per
mile of outside plant or per covered area.

» Network-deployment decisions reflect service-area
economies of scale. Telecom networks are designed to
provide service over significant distances, often larger
than five miles. In addition, carriers need to have suffi-

cient scale, in network operations and support, to provide

service efficiently in that local area or market. Given the
importance of reach and the value of efficient operations,
it can be difficult to evaluate the profitability of an area
that is smaller than alocal service area.

» Technologies must be commercially deployable to
be considered part of the solution set. Though the
economic model is forward-looking and technologies
continue to evolve, the model only includes technologies
that have been shown to be capable of providing carrier-
class broadband. While some wireless 4G technologies
arguably have not vet met this threshold, successful
market tests and public commitments from carriers to
their deployment provide some assurance that they will
be capable of providing service.

Tmplicit within the $23.5 billion gap are a number of key

decisions about how to use the model. These decisions reflect

E
Approach to
Determining the
Avatlability Gap*

Bt A

Number of unserved and
their proximity to current
broadband infrastructure

Current state

*HFC, telco and wireless
availability calcutated
independently

sUsed best available data from
commercial and government

sources

«Filled data gaps with a
statistical model

Future state

«Based on public
announcements

Funding required to induce
operators to depioy
ubiquitous broadband

Key principles

+NPV analysis

« Incremental economics
+Sufficiently granular
«Economies of scale
«Technologically conservative
Key decisions

+Fund only one network
+Market based disbursement
«Terrestrial coverage for all
+Account for 4G build out
«Proven use cases
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beliefs about the role of government support and the evolution of
service in markets that currently lack broadband. In short, these
decisions, along with the assumptions that follow, describe how
we used the model to create the $23.5 billion base case,

» Fund only one network in each currently unserved
geographic area. The focus of this analysis is on areas
where not even one network can operate profitably. In
order to limit the amount of public funds being provided
to private network operators, the base case includes the
gap for funding only one network.

» Capture likely effects of disbursement mechanisms
on support levels. Decisions about how to disburse
hroadband-sapport funds will affect the size of the gap.
Market-based mechanisms, which may help limit the
level of government support in competilive markets, may
not lead to the lowest possible Investment Gap in areas
currently unserved by broadband—areas where it is dif-
ficult for even one service provider to operate profitably.

» Focus on terrestrial solutions, but pot to the exclu-
sion of satellite-based service. Satellite-based service
has some clear advantages relative to terrestrial service
for the most remote, highest-gap homes: near-ubiquity
in service footprint and a cost structure not influenced
by low densities. However, satellite service has limited

capacity that may be inadequate to serve all consum-

ers in areas where it is the lowest-cost technology.
Uncertainty about the number of unserved who can
receive satellite-based broadband, and about the impact
of the disbursement mechanisms both on where satellite
ultimately provides service and the size of the Investment
Gap, all tead us to not explicitly include satellite in the
base-case calculation.

» Support any technology that meets the network
requirements. Broadband technologies are evolving

rapidly, and wheve service providers are able to oper-

ate networks profitably, the market determines which

technologies “win.” Given that, there appears to be little-

to-no benefit to pick technology winners and losers in

areas that currently lack broadband. Therefore, the base

case includes any technology capable of providing service

that meets the National Broadband Availability Target to

ignificant fraction of the unserved.

» Provide support for networks that deliver proven use
cases, not for future-proof build-outs. While end-users
are likely to demand more speed over time, the evolution

of that demand is uncertain. Given current trends, build-
ing a future-prool network immediately is likely more
expensive than paving for future upgrades.

GBI TECHNICAL PAPER WO, 1 INTROBUCTON

Also implicit in the $23.5 billion gap are anumber of major
assumptions. In some sense, every input for the costs of net-
work hardware or for the lifetime of each piece of electronics
is an assumption that can drive the size of the Investment Gap.
The focus here is on those selected assumptions that may have
adisproportionately large impact on the gap or may be particu-
larly controversial. By their nature, assumptions are subject to
disagreement; Chapter 3 includes an estimate of the impact on

the gap for different assumptions in each case.

» Broadband service requires 4 Mbps downstream and 1
Mbps upstream access-network service,

» The take rate for broadband in unserved areas will be
comparable to the take vate in served areas with similar
demographics.

» The average revenue per product or bundle will evolve
slowly over time.

» In wireless networks, propagation loss due to terrain is
amajor driver of cost that can be estimated by choosing
appropriate cell sizes for different types of terrain and
different frequency bands.

» The cost of providing fixed wirele
directly proportional to the fraction of traffic on the wire-

s broadband service is

less network from fixed service.
» Disbursements will be taxed as regular income just as cur-
rent USF disbursements are taxed.
» Large service providers’ current operating expenses pro-
or the operating expenses associated with

vide a proxy
providing broadband service in currently unserved areas.

These principles, decisions and assumptions are discussed
in detail in Chapter 3.

In addition to the key assumptions above, there are nu-
merous other assumptions that we made for each broadband
technology we examnined. In order to accurately model each
technology, we had to understand both the technical capabili-
ties and the economie drivers; a deseription of our treatment of
each technology is provided in Chapter 4.

In addition to this technical paper, there is supplementary
documentation describing our analysis and methods including
CostQuest Model Documentation: Technical documentation
of how the model is constructed, including more detail about
the statistical model used to estimate availability and network

infrastructure in areas where no data are available.
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Our analysis indicates that there are 7 million housing units
(HUs) without access to terrestrial broadband infrastructure
capable of meeting the National Broadband Availability Target
of 4 Mbps download and 1 Mbps upload. Because the total costs
of providing broadband service to those 7 million HUs exceed
the revenues expected from providing service, it is unlikely that
private capital will fund infra
broadband that meets the target.

structure capable of delivering

We caleulate the amount of support required to provide
100% coverage to the unserved consistent with the availability
target to be $23.5 billion. /

shown in Exhibit 1-A, the $23.5
billion gap is the net shortfall, including initial capital expen-
ditures (capex), ongoing costs and revenue associated with

providing service across the life of the asset.

Ongoing costs comprise ongoing capex, network operating
expenses and selling, general and administrative expenses; the
present values of these costs are shown in Exhibit 1-B.

Costs and the gap vary dramatically with population density,
with the least densely populated areas accounting for a dis-
proportionate share of the gap (see Exhibit 1-C). As noted in
the NBP, and dise

Chapter 4, the highest-gap 250,000 housing units account for

ed more fully in the Satellite portion of

£134 billion of the total $23.5 billion investment gap.

In fact, deployment costs and the gap are dr

rent largely by
the density of the unserved, as will be discussed here and in

OBy TECHNICAL PAPER NO. 1 CHAPTER 1

Chapter 2 (see, for example, Exhibits 1-F and 2-13). Therefore,
satellite-based broadband, which can provide service to almost
any subscriber regardless of location and at roughly the same
cost, could be an attractive part of the overall solution.

We rely on these results to represent an aggregate, nation-
wide figure. We are more cantious with results in specific
v of broad-
band capable networks are in part based on a statistical model

geographies because the estimates of the availabil

{see Chapter 2 for more detail). When examined at a very

sometimes overesti-

granular level, the availability model wi

mate and sometimes underestimate service levels, but should
tend to balance out when aggregated to larger geographic
areas. In the maps throughout this section we aggregate
outputs to the county, but data should still be considered only
directionally accurate. Further analysis and improved source
datawould be required to refine estimates for particular
geographies.

The map in Bxhibit 1-D presents the Investment Gap for
each county inthe country. The gap in each county is calculated
1s blocks in that county. Since most
counties have at least some census blocks with a net pres-

by adding the gap of all cens

ent value (NPV) gap, most counties have an NPV gap. Census
blocks with a positive NPV (L.e., blocks where the gap is nega-
that are NPV negative. Thus,
currently fully
have no unserved), or if the total NPV in the county is positive.

tive) offset losses in census bloc)

served (l.e.,

counties can have no gap if they

Note that dark blue counties have a gap at least 20 times higher
than the gap in the light green counties.

I !
Base-case
Broadband
Avatlability
Gap—Cash Flows
Associated With
Investment Gap
fo Universal
Broadband
Availability'

inftial capex Ongoing costs Total cost Revenue Investment gap
(in billions of USD), present value)
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hibit 1
Breakout of
Ongoing Costs by
Category

Ongoing Capex Network OpEx SG&A Totat

{in biffions of USD, present vaine)}

Numbers do not sum due to rounding.

Lichibil 1-C: Density
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However, the total gap per county tells only part of the story.

High county-level g
tively low-

aps can be driven by large numbers of rela-

ap housing units and/or by small numbers of very

high-gap housing units. Examining the gap per housing unit,

as shown in fxhibit 1-E, highlights counties where the average

GBI TECHNICAL PAPER NO. 1 CHAPT

gap per home is particularly high. This caleulation simply takes
the total gap in each county as described above, and divides by
the number of unserved housing units in that county. The dark

blue counties have a gap per bome at least 10 times higher than

the gap per home inthe green counties.

aibit 1-1:
Broadband Investment Gap per County

Conterminous United States -

‘Legend
S No'gap R
T <) million gap.
R $1-5 milion gap
R §5-20 milicn gap-
BRE 5920 ilfion gap

“Hawail
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As one might expect, one of the major drivers of cost, and
consequently the gap, is the density of unserved housing units
(i.e., the number of unserved housi
eraged across each county). Aveas with higher density as shown

ng units per square mile, av-

in Exhibit 1-F generally have lower gaps per housing unit;
note the correlation between low densities in Exhibit 1-F with
higher gap per housing unit in Exhibit 1-E. Although density is
not the only driver of gap, it is a significant one.

Exhibit 1-F:

Broadband Investment Gap per Flousing Unit in Each County

8 FEDERAL COMMUNICATIONS COMMISSION

WROWL

p
S $10,000:525,000
B 5305,0000
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In some areas, the gap exceeds the initial capex required to profitably. Exhibit I- G shows the gap for each county, highlight-
build out the area. These areas have ongoing costs thatare in ing those wheve the gap is larger than the initial capex (e,

excess of their revenue—meaning even a network with construe-  markets that require ongoing support), coloved in light blue.

tion fully subsidized by public funds will not be able to operate Areas that require ongoing support geperally have larger gaps.

Fxchibit -5
Density of Unserved Housing Units per Square Mile

g Conterminous United States i

‘Legend
: Up tatunserved/sq mite
15 uiserved/sq mile
S 510 inserved/sq mite
B ore than 10 unsarved/sg e
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The map in Exhibit 1-H shows the distribution of counties
requiring ongoing support across the country. Ongoing support
is the monthly annuity required per unserved housing unit to
offset ongoing losses {i.e., the amount by which ongoing costs
exceed revenues, assuming the network build outis fully sub-
sidized). The darkest colors indicate areas where the highest
levels of ongoing support are needed; counties shaded in pink
will not need ongoing support.

In Exhibit -1
wireless

areas in blue are more economic to serve with

and areas in red are cheaper to serve with DSL. For

each, darker colops indicate counties with a higher gap per un-
served housing unit. This technology comparison is made at the
county fevel, not at a more granular level (See Chapter 3).

‘Wireline tends to be cheaper in low-density areas {compare
Hxhibit 1-T with Exhibit 1-F), particularly where terrain drives
the need for smaller cell sites that drive up the cost of wireless
{see Chapter 4 on wireless technology).

To establish the $23.5 billion gap, it is necessary to make a
determination as to which last mile technology is likely to be
least expensive given existing infrastructure, density, ter-
rain and other factors. These estimates notwithstanding, this
approach and the NBP are technologically neutral: These
estimates do not reflect choices or recommendations that a
particular last mile technology be utilized in any given avea.
Note, that as described later in this section in “Creating the
base-case scenario and output,” the focus in this analysis s
on 12,000-foot-loop DSL and fixed wireless.

The map is somewhat misleading about the number of
unserved housing units where wireline service is cheaper. In
fact, while 42% of the geographic area is covered by counties

where wired service has a lower gap, only 15% of counties with

only 10% of the unserved housing units are in these areas; see
Fxchibit 1-1. Over time, these figures, which are based on the
caleulation of the investment gap for different technologies, may
over- or under-estimate the role of any technology for anumber
of reasons. End-user behavior, specifically take rates or revenue
per user, could differ from assumptions made in the model (see
Chapter 3). In addition, the capabilities of different technologies
could improve more or less quickly than assumed, or their costs
could differ from whatis modeled (see Chapter 4 for detail about
capabilities and costs of different technelogies). Finally, the
impact of the disbursement mechanisms on individual service
providers is impossible to include in these ealeulations.

The assumptions that underlie each of these calculations,
and the method by which these technologies” costs are com-
bined to reach the $23.5 billion gap, are discussed across the
remainder of this document.

CREATING THE BASE-CASE SCENARIO AND QUTPUT
The base-case outputs, including the $23.5 billion gap, repre-
sent the shortfall of a particular combination of technologies

across all unserved geographies. Since a single model run pro-
vides information about a single technology with a single set of

asswmptions, combining caleulations for different technologies

bit 1-G:

b
Broadband

Investment Gap, by

County

$1,000,000,000 7

$100,000,000 *i
$10,000,000 |
$1,000,000 -|
$100,000
$10,000
$1,000

$100
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requires multiple model runs, This section describes the vari-
ous models run as well as the manual post-processing required

to create the single base case of $23.5 billion. Post processing
of this type is required for each of the different scenarios and

sensitivities shown in this document.

GBI TECHNICAL PAPER NO. L CHAPTESR

To create the base cas
two lowest-cost technologie
DSL (see Exhibit 4-C). Calculating the fixed wireless gap is
and requir

. we caleulate the gap for each of the

fixed wireless and 12,000-foot

quite complex, s eight different sets of model out-

put. DSLis le

omplex, and requires only two sets of model

Exhibit 1-H:

Ongoing Support for Each Housing Unit per Month

B
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No ongbing suppdit needed
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output. Of course, we also caleulate the gap for other technolo-  deployments and 2) which of four different cell rad

gies, which will be discussed in Chapter 4. for each census block to provide adequate signal density given
For wireless, we require a total of eight different runs to terrain-driven attenuation. The base case requires output for
generate the output data and account for two different kinds each combination.

of information: 1) the presence of planned commercial 4G

Exhibit 11
Investment Gap per Housing Unit by Lowest-Cost Technology for Each County

Conterminous United S

Legend
126 DSL Fras swer gap
E No gap -
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The first issue is the presence of commercial 4G deploy-

ments. A substantial fraction of the unserved are in greas we
expect will be covered by commercial 4G build-outs. We treat
these 4G and non-4G areas differently in our analysis to ac-
count for the costs and revenues associated with each and,

consequently, need one run for each area. In 4G areas, as noted

in the NBP, it is not clear whether these commercial build-outs

will provide adequate service without incremental investments,

The gap in these 4G areas needs to account for the fact that
s associated with the incremental investments are lower

cos
than they would be for a greenfield build. In non-4G areas, we
calculate the costs for a greenfield build (note that, as will be
ss portion of Chapter 3, we capture the
ppropriate).
Another key driver of the wiveless gap is the cell radiusin

discussed in the wirele

vailable

cost savin, rom existing cell

each arca. Rather than assume a uniform cell radius across the
ociated

entire country, the approach is to calculate the cost
with different cell radii (two, three, five and eight-mile radii)

for each area.
In total, then, there are eight wireless model runs: four runs
{one for each radius) for the costs and gap associated with

4G areas; and four runs for the costs and gap associated with

non-4G areas. For each geography (census block), we select the

costs, revenues and gap from the appropriate run for each cen-
sus block, depending on whether the areaisin 2 4G or non-4G

area and what the optimized cell radiu;
The wired, 12,000-foot DSL solution
ward and requires only two runs, which are required to account

s more straightfor-

for the potential competitive impact of commercial 4G overlap
on end-user revenue for the wired provider. While it is clear

OB TECHNICAL PAPER NO. 1 CHAPTER

that a wireless carrier would need to make incremental invest-
ments to serve every unserved housing unit, wireless carriers
will be able to serve some potentially large fraction of those

within the commercial 4G footprint. Therefore, we assume
that within the expected 4G footprint, DSL providers will face

one fixed-broadband competitor (i.e., will split the end-user

revenue with another earrien); in non-4G areas, we assume
that DSL providers will not face any competition. The resultis
that the wired base case requires two model runs: one for 4G
areas (with competition) and one for non-4G areas (without
competition). The base case assumes wired solutions are all
brownfield deployments where the incambent builds out DSL
service using existing twisted-pair copper.

The base case then involves caleulating the lowest-cost and
second-lowest-cost technology in each area. To make these
comparisons at the service-area level {county level), we roll
census blocks up into counties. These geographic roli-ups are
made with Structured Query Language or SQL queries of the
Jarge, census-block-level output of the model and provide the
essential outputs including costs, revenues and the gap for each
model run or combination of model runs.

The model uses levelized costs and revenues. Levelization,

s the anpuitized
of
the costs and revenues associated with building and opervating
ash-flow

often used in regulatory proceedings, caleulat

equivalent—ie., the effective annual value of cash flow

anetwork. A levelized calenlation provides a steads
stream, vather than trying to model or guess the timing of
largely unpredictable yet sizable real-world payouts like those
for upgrading and repairing equipment. The net present value
(NPV) of alevelized cash flow is equal to the NPV of actual
cash flows.

Fxhibit 3-J.
Lowest Cost
Technology

Wireless

12,000-foot-foop

Areaof
Counties

Mumber of Counties. Unserved Hils
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Inovder to calculate the Investment Gap as laid out in
Exhibit 1-A, one need only make calculations from these
market-level outputs. The three most important fields for this
calculation are “contribution margin” (actually the levelized
monthly gap. noting that a negative contribution margin rep-
resents

revenue) and initial capital investment.
First, determine the Investment Gap and total revenue by

calculating the present value of the levelized contribution

margin and revenue respectively. Second, caleulate total cost

shortfall or positive gap), revenue (levelized monthly

by summing the present values for the investment gap and

total revenue (moving from right to left in Exhibit I-A). Third,
the initial capital investment is
and can be taken direct]
ongoing cos

provided in present value

terms v from the query output. Finally,

s, which include all incremental capital expenses,

operating expenses and any network residual value, are simply
the difference between total cost and initial capital investment.
These calculations are the same at any level of geographic ag-
gregation, whether for the entire country or for any county.
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[I. BROADBAND
AVAILABILITY

Before determining the size of the Investment Gap, itis neces-
sary to determine the current state of broadband deployment.
This includes the level of service currently supported (or which
will be in the near-term without government support) as well

as the proximity of unserved areas to broadband infrastructure

that can be leveraged to serve the area.

The complexity of thiz analysis is driven by the need for
a very granular geographic view of the capabilities of all the
major types of broadband infrastructure as they are deployed

today, and as they will likely evolve over the next three to five

vears without additional public support.

These data are not available: There is alack of data at the re-
quired level of granularity, both in terms of which people have
access to which services, and of which people are passed by dit-
ferent types of physical infrastructure. To solve this problem,
we combine commercial and public data on availability and
infrastructure with statistical technigues to predict or infer the
data needed to complete our data set.

In some cases we use broadband availability data to predict
ructure, and in some cases

the location of broadband infras
we uge the location of broadband infrastructure to predict the
availability of broadband capable networks, In areas where we
do not have data, we combine data from other geographies with

OB TECHNICAL PAPER NO. 1 CHAPTER =

limited physical infrastructure data in a large multi-variant

regression model. We use this regression model to predict
availability by speed tier and to fill in gaps, especially last mile
gaps, in our infrastrocture data

Once current availability is
future state by relying on recent publicly announced network
build-out plans.

Where the quality of data is Hmited, broadband-gap calenla-
tions will be affected. For example, there are 12 wire centers in
Al

additional 18 wire centers that have no paved public-use roads

determined, we forecast the

ka that show no population within their boundaries and an

(i.e..noroads other than 4-wheel-drive or forest-service roads).
Al 30 of these wire centers were excluded from wired broadband-

gap caleulations; however, all areas with population were covered

by the wireless calculations. In addition, due to insufficient demo-

graphic and infrastructure data to caleulate baseline availability
for Puerto Rico and the U.S, Virgin Islands in the Caribbean, and
Guam, American Samoa and the Northern Marianas in the Pacific,
these areas are excluded from further ana

CURRENT STATE

Although 123 million housing units already have broadband
networks available that are capable of providing service that
meets the National Broadband Availability Target of at least

4 Mbps download and 1 Mbps upload, many Americans do

not, Currently, 7 million housing uuits representing 14 mil-
lion people are left without broadband that meets the National
Broadband Availability Target. See Exhibit 2-A.
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Exhibit 2-B presents the distribution of these 7 million methodology described below. That number is then divided
housing units across the United Sta "he number of un- by the total number of housing units in the county to get the
served housing units in each county is caleulated bazed on the percentage of homes served.

hit 2B

Availability of Broadband Networks Capable of Meeting the National Broadband Target

.

Legend.
Y 0% 5%
B 6%-10%.
4:20%
21%-30%.
31%-40%
H96-50% I 96%-100%
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Purpose of the Analysis

Before determining the size of the Investment Gap. it is nec-
essary to determine whe is unserved as well as the adjacent
broadband infrastructure that could be leveraged to serve
them. The distance and density dependencies of both current
availability and the cost of providing service to those who do
not currently have it required that we take into account the
geography of each unserved area at a very granular level. That,
in turn, requives that we create a geographically based view of
current networks and broadband capabilities in order to caleu-
late the Investment Gap,

Our current-state model calculates the likely broadband
performance {rom multiple technologies at the census-block
level to determine the highest level of broadband service avail-
able for cach census block nationwide.

This model serves two main purposes:

» [t determines the number and location of housing units
and businesses that do not have broadband infrastracture
available that meets our performance target.

tructure that

» [t provides the location of network infr
can be used as the foundation for building out broad-
band networks to these unserved housing units; these
infrastructure data provide an essential input into the
economic model.

QBL T

PCHNICAL PAPER NO. L CHAPTHER 2

Number and location of the unserved

Once the availability of each network technology is determined

at the census block level, we determine the highest speed
broadband service avsilable for each census block nationwide.
Using this speed availability data and the national broadband
target, we are able to determine what census blocks ave cur-
rently “anserved.” Then using census data for each block, we
are able to determine the number of unserved housing units
along with the demographic characteristics of the unserved.

d, most of the

Due to higher network costs per home pass

unserved are located in less dense and/or rural areas. Although
more sparsely populated states tend to have a larger portion

of residents that are unserved, nearly every state has unserved

areas. When examining the population density of the entire
United States ax in Exhibit 2-C, notjust the unserved, one can
see that a large portion of the population lives in areas of rela-
tively low population density.
The average population density of populated census blocks
in the United States is 153.6 people per square mile, though

approximately three quarters of the population lives in areas
of Jower density. Unserved census blocks have a much lower
density, with an average of only 13.8 people per square mile.
The population density of the unserved follows a similar pat-
beir

of extremely low

tern to that of the country, with some are: s far more rural

than others (see Exhibit 2-13). These ar:

Fochi e 180,000
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population density are some of the most difficult and expensive
areas to serve.

The U.8. Census Bureau has categorized arcas as uthan
area

s, urban clusters and all other areas. Exhibit 2-E shows sta-

tistics of the unserved in terms of these definitions. As we can
see, the deployment problem is one that predominantly exists
outside of urban areas,

Since fixed broadband connects homes, not people, and most
broadband networks are built along roads, either buried oron

telephone/electric poles

an even more important driver of the
cost to serve rural areas than population density is the number
of road miles per housing unit of an area. Areas with more road
miles per housing unit are even more likely to be unserved than
areas of low population density. This is because the few homes
in a rural area are sometimes clustered, which would decrease
the number of road miles as well as the cost to serve.

72

The average number of road miles per housing unitin the
United States is 0.07, which is much lower than the average
unserved area of 0.41. But the average does not tell the whole
A small portion of the population Hves in areas with

very high road-mile-to-housing-unit ratio, which tend to be
the areas of the country that ave unserved. Even within those
unserved areas, there are portions that have an extremely high
number of road miles per housing unit, which will be far more
costly to serve than others. See Exhibits 2-F and 2-G.

Given the fact that the unserved ave overwhelmingly in rural
areas, one might expect that the unserved are in the territories
52% of
unserved housing units are in census blocks where one of the
three Regional Bell Operating Companies, or RBOCs, (AT&T,
Qwest or Verizon) is the dominant local exchange ca

of rural telecom companies. In fact, this is not the cas

fer; an
additional 15% of unserved housing units are in census blocks

2-1x
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of the Unserved,
Per Square Mile of
b g 15,000 1
Inhabited Census Block
10,000
Unserved
Average 13
5,000 -
o i o i .
o%  10%  20%  30%  40%  50%  60%  70%  B80%  90%  100%
Percent of Unserved
e e of Population’ ol Unserved G -
Statistics of Urban Sategories AveragePeaple/5a. Mile Unservad  Motising Units Total Housing Unit
Areas/ Clusters, Urban Areas/Clusters 2900 % TN 00M
and All Other Areas Alf other areas i) 20% 63M 30M
Total 1536 5% 7.0M 130M

Nursbers do not sum due to rounding.

20

AL COMMENTCATIC

5 COMM

GN DWW W

LBROADT




173

where a mid-size price-cap carrier is the dominant provide
Only one-third of housing unit

rate-of-return carrier is the dominant provider.

are in census blocks where a

Location of network infrastructure
We model each broadband network type independently to
ensure a comprehensive view of infrastructure availabili

Knowing where each type of network is currently deployed gives
us the ability to caleulate the incremental costs to upgrade the
performance of an existing network as well as determine the
likely location of middle and second mile fiber® that could be
used o caleulate the costs of deploying a new network.

There is a lack of comprehensive and reliable data suffi-
ciently granular for the analysis we have described. To estimate
the current state of broadband capable networks, we use the
best available cormmercial and public data sources that meet
our granularity, budget and timing requirements. We use infra-
structure and speed availability data from a handful of states
that were collected prior to the National Telecommunications
and Information Administration (NTIA) mapping effort that
is currently underway After evaluating numerous commercial
data sets, we license the subset that best meets our needs.t We
also examine Form 477 data and Form 325 data collected by
the FCCbut ultimately determine that these data are insuffi-
ciently granularn

N
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The NTIA mapping effort will be complete in early 2011, and
along with further revisions of the Form 477 data, they may be
useful in refining our models in the future, but this will depend
on the granularity of the data collected.

N 3, datad

k technol

The following sections include a deseription of our approach,

data sources used, assumptions and risks for each of the three

network technologies we modeled: cable, teleo and wireless,

Cable

Inorder to determine broadband performance availability
and tnfrastructure locations for cable networks, we use net-
work availability data and estimated infrastructure locations
hased on cable engineering principles.

Data sources

In order to identify arcas where cable broadband networks
are located we license availability data from a commercial
source® and collect publicly available infrastructure data from
the state of Massachusetts.

We license a commercial data set from Warren Media called
MediaPrints that provides data about nationwide availability
of cable networks.” This data set includes geographic franchise
boundaries as well as network capability information for cable

cfribit
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operators nationwide. We use network capability information
to exclude franchise areas where operators ave still operat-

ing networks that have not been upgraded to provide two-way
broadband access
ble operator provides Internet services. Without detailed data

i.e., we rely on a field indicating that the ca-

on the specific services offered by each cable system, we have to

make assumptions about one-way and two-way cable plant, We
assume that all two-way cable plant is DOCSIS-enabled since
we estimate the incremental revenue of providing broadband

would likely exceed the DOCSIS upgrade costs once a cable

network has been upgraded to two-way plant. We assume that
the cost of upgrading areas with one-way cable to anetwork
that supports broadband is equal to a greenfield build (e, we
treat areas with one-way cable plant the same way we treat
areas unserved by cable). We are also aware that MediaPrints
may not include every cable network, but we belleve the ones it
v to be one-way plants.

excludes are smaller and are more like
Another limitation is that the MediaPrints data do notallow
us to distinguish between areas that have been upgraded from
DOCSIS 2.0 to DOCSIS 3.0 In the absence of s data source that
identifies the aveas where DOCSIS 3.0 has been rolled out, we
resort to mapping only the markets where we were able to find
public announcements about DOCSIS 3.0 deployments atthe
time of analysis. This method understates the number of homes

passed by DOCSIS 3.0 especially since the DOCSIS 3.0 rollouts
proceeded quickly as the analysis continued. But given that
DOCSIS 2.0 areas exceed the broadband target speed of 4 Mbps
download and IMbps upload, this underestimation does not af-

fect the number of unserved or, therefore, the Investment Gap,
‘We are not able to acquire cable infrastructure data ag-
gregated by any commercial or public source other than in the
state of Massachusetts, These data ave of limited use in the
state of Massachusetts and, as we explain below, are of limited

value for our nationwide analysis.

Risks
As stated previow

7, we may underestimate the number of
housing units served in some areas since MediaPrints does not
stem, but we believe this number is
be balanced by the fact that
ightly overstated in the areas
this is due to the fact
that cable operators do not typically builld out service to every

have data for every cable

small. This underestimation m
broadband availability is likely sl
where MediaPrints has franchise dats

housing unitin their franchise area. We do not believe this
overestimation to be significant because even large cable op-
erators with large franchise areas tend to build cut broadband

to the vast majority of homes passed.® See Exhibit 2-H.

Exhibit 2 9
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We attempt to correct for this overestimation by comparing
the MediaPrints franchise boundaries with actual cable strand
assachusetts.” In M

maps from the state of assachusetts, op-

erators must provide strand maps to the franchise board, which
then publishes them into the public record. Unfortunately, with
limited actual information available, we are unable to do a com-
prehensive comparison. As a result, there is not a pattern to the
overestimation that could be applied nationwide.

LCapabitities

As discussed in the section on hybrid fiber-coaxial (HFC)
technology later in this document, we assume broadband-en-
abled cable networks are capable of delivering at least 10 Mbps
actual download speeds, and those that have been upgraded to
DOCSIS 3.0 are assumed to deliver 50 Mbps actual download.

Telco

Since we are not able to acquire a nationwide data set of
either availability as a functon of broadband speed or telco
infrastructure, we have to take a different approach to model
teleo. For teleo networks we take a five-step approach to calcu-
lating availability nationwide:

Map availability data in areas where these data are
lable

. Use telco infrastructure and engineering assumptions to

av:

™~

estimate availability in areas where infrastructure data
are available

Create a multivariable regression equation using de-
mographic data (the independent variables) to predict
broadband availability (the dependent variable), using

states where availability data ave available as sources for

the regression
Apply regression equation to areas of the country where
only demographic data exist to estimate speed availability

Use engineering principals and assumptions to infer

infrastructure for estimated speed availability

5

OB TECHNICAL PAPER NO.

Data sources

Although a nationwide data set of broadband availability
consistent with the 4 Mbps download target is not available,
there are a few states that have published availability data at
different performance levels. The analysis relies on availability
data from the states of California, Minnesota and Pennsylvania,
and a combination of availability and infrastructure data is
used from the states of Alabama and Wyoming.

Some nationwide teleo infrastructure data are used in
conjunetion with engineering principles and performance
availability to more accurately estimate infrastructure loca-
tions. These data include locations of telco network nodes, such
as central offices and regional tandems, from the Telcordia’s
LERG database, wire center boundaries from TeleAtlas and
location of

er infrastructure from GeoTel and GeoResults,
In addition to performance availability data and infrastrue-
ion. These data
are based on census forecasts from Genlytics for consumers

ture data, demographic data are in the regre

and GeoResults for businesses,

We are {orced to use a statistical model for telco plant
because we are not able to acquire a nationwide data source
of availability or teleo infrastructure locations. An ideal data
set for these purposes would focus on actual speed available
(not on demand or subscribership), would be geographically

granular (to distinguish among service speeds atlonger loop
lengths) and would provide information about the location of
infrastructure {to feed into the economic model).
Unfortunately, no available data source meets all these
requirements. Telcordia states that the CLONES database has
the locations of all relevant teleo infrastructure nationwide, but
the FCC was not able to negotiate mutually agreeable license
terms.
Data from the FCC's Form 477 are useful for many types
of analysis; but, given that Form 477 data are collected at
the census tract level, they are not granular encugh to accu-
rately e
September 2009 Open Commission Meeting. In the upper left

timate service availability and speed as noted in the

Cchibit 2 F R - Re— B e o T
Z?;ﬁ;i)}3r<)aiil.rand ! gb(t:é?ﬁ:i:%%?ﬁ;(%;?s - Hotes Paseed (Milionsy - Cab::»;«ef;';i%fassgd i
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of Exhibit 2-1, we create an examptle of what perfect infor-
mation on availability mightlook like. However, as noted in
the lower left, Form 477 data provide information about the
number of subscribers at a given speed, not the availability of
service. Therefore, using Form 477 data to estimate availabil-
ity requirves making several assamptions
right of the exhibit. The result of these assumptions, as noted

as noted in the upper

in the lower right, is that we are likely to overestimate the
availability of service by relying on data collected at the census-
tract level.

The ongoing efforts by states to map broadband availabil-
ity. as coordinated by the NTIA as part of the Broadband Data
Improvement Act' and funded by the Recovery Act, may lead
to a pationwide availability map that will be useful in this type

of analysis, but the map will not be available until early 2011,
Statistical modeling where data did not exist

To estimate availability where no actual performance
availability or infrastructure data exist, we create a regression
equation that represents the relationship between demo-
graphic data and broadband availability data. The multivariable
regression is based on more than 100 variables from population

density to income levels to education levels. After determining
how best to express the variables (in many cases by using their

ogarithms), initial models are estimated at all target speeds
(ranging from 768 kbps to 6.0 Mbps) for ecach census block, us-
ing both forward and backward stepwise logistic regression. We
so that we could

ion rather than continuous

use a logit regr
use different variables and different weightings for each of

the target speeds. Separate vegressions are made for different
speeds (768 kbps, 1.5 Mbps, 3.0 Mbps. 4.0 Mbps and 6.0 Mbps)
inside and outside the cable franchise boundaries, for a total
of 10 logit regressions. Accuracy rates among the 10 models
Additional information

were typically between 80% and 90
on development of these statistical equations can be found in
Attachment 4 of CostQuest Model Documentation.

We then use that series of statistical equations to predict
broadband availability (from teleo networks) at different
speeds in each census block based on theiv demographics. This

av
blocks are unserved. Next, we estimate the location of network

ailability estimate is used to help determine what census

infrastructure necessary to provide that predicted level of
service according to the approach outlined below. The network
infrastructure location information generated by this current
state model is fed into the economic model so the costs of up-
grading and extending networks can be estimated accurately.

Risks

As with any statistical method, there will be errors (either
over- or under-predicting the availability at a given speed) in any
single, particular, small geography. However, we believe the re-

sults should be correct in aggregate. Fven though we are able to

achieve accuracy rates between 80% and 90% when we apply the
regression to areas of known performance, the main risk in this

approach is the possibility of systematic differences between the
states for which we have data and the states for which we do not.

Since the statistical regression relies ou a small number of

states, to the extent that the tie between demographics and

it is unlikely that service is evenly distributed
Assumptions throughout a given census tract

Required to Use o] NoDsL
. 768 kbps DSL
Tract-Level Data L 15 Mbé’s o5L
o et imfe 3-5 Mbps DSL
Likely Overestimate 30 Mops DSL

Availability

Form 477 was not designed to address
this distribution question

As 3 result, minimal assumptions are necessary
in order to make any estimate

probably overstat

o

No DSL
768 kbps DSL
Mbps DSL
3-5 Mbps DSL
10 Mbps DSL

Sources: Census Bureau; March 2009 Form 477 data; OBt snalysis
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network availability in the rest of the country is not the same
as these states, the regres

on will not be accurate. The states

we used in our ana

s have a wide variety of vural and urban
areas and have varied geographic challenges which are ad-
vantageous, but there is no way to verify our outputs without

additional d

Aligning infrastructure with availability data

We estimate the current state of broadband-capable net-
works using speed availability data and infrastructure data. In
the areas where we have infrastructure data we use engineering
assumptions to estimate speed availability, ln areas where we
have availability by speed we use engineering assumptions to
estimate the likely location of infy
able to estimate both availability

structure. In this way we are
speed and infrastructure
jocations nationwide.

ixhibit 2-1 illustrates these two approaches. On the right-
hand side is an iustration of determining speed availability
from infrastructure, Imagine that data indicate the presence of
a Digital Subseriber Line Access Multiplexer (DSLAM) at No.
1. Using the location of the DSLAM as a starting point, we can
trace out a distance along road segments that corresponds to
availability for a given speed; for 4 Mbps service, that distance
is approximately 12,000 feet.

On the left-hand side is an illustration of determining infra-
structure from speed availability. Imagine that we have data for
the area shaded in blue that indicates it has 4 Mbps DSL. We
know then that homes can be a maximum of 12,000 feet from a

DSLAM. Standard engineering rules, combined with clustering

OB TRECHNICAL PAPER NO. 1 CHAPTER =

and routing algorithms, allow the model to calenlate the likely
Jocation of efficiently placed infrastructure. See CostQuest
Model Documentation for more information.

Wireless

We rely on a nationwide data set of performance availability
for wireless networks as well as infrastructure data in the form
of tower site locations. With these two data sets we are able to
estimate current availability as well as potential infrastructure

nto unserved areas. We
do not create a full propagation model but rather, re

locations that could be used to deploy

0T COVeT-

age data to determine availability.

Data sources

In order to identily areas where wireless networks are
located, we license a commercial data set from American
Roamer., This data set provides wireless coverage by operator

and by network technology deployed. The wireless technology
deployed allows us to estimate the speeds available, As noted
in the National Broadband Plan, American Roamer datamay
overstate coverage actually experienced by consumers as they
rely on advertised coverage as provided by many carriers, who

may all use different definitions of coverage. These definitions

may differ on signal strength, bitrate or in-building coverage.
American Roamer only recently started mapping Wireless

internet Service Providers (WISP) coverage and estimates it

of WISDs, We do not include WISP cov-

erage in our model due to the current scarcity and reliability of

the data.

has mapped only 209
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Like telco infrastructure, wireless infrastructure location
information (typically towers) is fed into the economic model
so the costs of upgrading and extending networks can be cal-
culated aceurately. We used Tower Maps data to identify the
location of wircless towers in unserved areas that could be used
for fixed wireless deployments.

Risks

We potentially overstate the current footprint because what ig
commercially available is typically based on carrier reported
data, perhaps at relatively low signal strength. Overstating the
current footprint could tead us to underestimate the cost of
future wireless build outs to provide service to the areas cur-
rently unserved.

FUTURE STATE
We do not expect the number of unserved housing units to

decline materially between now and 2013, Our anal: indi-

cates that most unserved areas are NPV negative to serve with
broadband, and so we have made the conservative assumption
that there will be few new or upgrade builds in these areas. While
significant investments are being made to upgrade the speed and
capacity of broadband networks, those investments tend to be
made in areas that are already well served. Moreover, those net-
work upgrades are not ubiquitous throughout currently served
areas. Therefore, as applications become more advanced and
higher performance networks are vequired—i.e., if the broadband
ta
insufficient broadband access may actually increase.

significantly over time—the number of people with

get grow:

Wired network upgrades
Both telephone and cable companies are upgrading their
networks to offer higher speeds and greater-capacity networks,

Cable companies ave upgrading to DOCSIS 3.0, which will
allow them to transfer to broadband some of the network
capacity that is currently used for video. Telephone companies
are extending fiber closer to end-users, in some cases all the
way to the home, in order to improve the capacity and speed of
the network. Besides providing a faster, higher-capacity broad-
band network, once fiber is within approximately 5,000 feet of
the home, the network has the ability to offer multi-channel
video services in addition to broadband and voice.

The Columbia Institute for Tele-Information recently re-
sed a report called “Broadband in America” in which it tried

fe:

to identify as many of the major publically annonnced network

upgrades as possible. Verizon has announced that it plans to
pass 17 million homes by 2010 with its fiber-fo-the-premises
(FTTP) service called FiO8.® M.
focal exchange carriers (ILECs) also plan to aggressively build
TP networks where it makes financial sense® AT&T has
announced that it will build out FTTN to 30 million homes by
201" This means that at least 50 million homes will be able
to receive 20 Mbps+ broadband from their local telco within

any other small incumbent

the pext two years. The cable companies have also announced

upgrades to DOCEIS 3.0 over the next few years with analysts
predicting cable operators will have DOCSIS 3.0 covering
100% of homes passed by the end of 2013.7 Exhibit 2-K high-
tigh
broadband networks.

s some of the major publicly announced upgrades to wired

As shown in Exhibit 2-1, for proven technologies, when
operators publically announce plans to upgrade their network,
they tend to complete those builds on time.

Using these public announcements and our current avail-
abilit
availability in 2013, We assume that FTTP and upgrades
will take place in markets with cable that will be upgraded

essment, we create a forecast of wired broadband

Exhibit 2-K: oo o] e
Publichy -
Publicly Anrounced » Verizon « Al providers * Verizon FIOS (17MM)
Wired Broadband o « Cincinnati Befl (17.2MM--as of Sept)
Upgrades » Tier 3ILECs ¢ Verizon FiOS
(14.5MM-as of June)
* AT&T » Quest (3MM) * Qwest {(5MM) * AT&T U-verse
FTTN + Qwest (30MM)
» Comcast * Comcast (40MM) = Comcast (50MM)
» Cablevision *+ Charter (St. Louis) * Cablevision
» Cox « Mediacom {entire footprint)
+ Knology (50% of footprint) « Cox (entire footprint)
DOCsIS3.0 . « Knology (50% of feotprint) | = Time Wi
« Time Warner nology /o of footprin) ime Warner
+ Charter » RCN (begin deployment) (Ne‘lN York City)
) * Knology
* Mediacom (entire footprint)
*RCN
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Exfibit 2-1z
With the Exception

aof Satellite, Most
Announced Broadband
Deployments are
Completed on Schedule

Comcast

Cox

Cablevision

Knology

Qwest

AT&T

Verizon

Centurylink

DOCSIS3.0 0965153.04
DOCSIS3.0
|DOCSIS3.0
= SR ‘
Cable Capex [
i

U-Verse Fiber*

bt 2-A:

Projected 2013 Availability of Broadband Capable Networks

<4 Mbps

50+ Mbps

Fastest downlink speed capability of broadband networks
Percent of U.S. pupulation with network avaitability, Mbps

FiOSFiber FiOSFiber
BB Capex
2004 2005 2006 2007 2008 2009:
nnounced Timeline Late Blieary 2\ Project Goal « Project Ongoing

to DOCSIS 3.0. Therefore, as Exhibit 2-M shows, all of the
announced upgrades will likely take place in areas that were

already served. Without government investment, the difficult-
to-reach areas will remain unserved while the rest of the

country receives better broadband availability.

Wireless network upgrades
The wireless broadband networks are still in the nascent stages
of development and continue to evolve rapidly with new tech-
nologies, applications and competitors.

Many operators still have significant aveas covered by 2G
technologies but have already announced upgrades to 4G data
innetwork

networks. Mobile operators are investing heavily
upgrades in order to keep pace with exploding demand for
mobile data services.

By 2013, Verizon plans to roll out Long Term Evolution
(LTE) technology to its entive footprint, which covered 288
million people at the end of 20087 AT&T has announced that

it will undertake trials in 2010 and begin tts LTE rollout in

2011 Through its partnership with Clearwire, Sprint plans to
AX as its 4G technology. WiMAX has been rolled out
in few markets already and Clearwire announced that it plang

use Wi
to cover 120 million people by the end of 2010,

For well-known technologies, when operators publically an-
nounce plans to upgrade their network. they tend to complete

TH
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those builds on time. However, as was the case with Wi

when a technology is

still being developed, technological
can significantly delay planned deployments. LTE is an ex-
ample of a new wireless technology that has not been deployed
yet commercially on a wide scale so we must be cautious about
planned deployment schedules.

As we discuss later in this document these commercial
4G build outs may not fully meet the National Broadband
Availability Target without incremental investment; but the
commercial investments in these deployments will certainly

improve the incremental economics of 4G fixed wireless net-

works in those areas.
Due to the lack of geographic specificity and overlapping
coverage areas we were not able to precisely forecast future

wireless covers peeds that will be available in years to come

based on public announcements.

Satellite network upgrades
The capacity of a single satellite will increase dramatically with

the next generation of high throughput satellites (HTS) expected
to be launched in the next few years. ViaSat Inc., which acguired™
WildBlue Communications in December 2009, and Hughes
Communications Ine. plan to launch HTS in 2011 and 2012, respec-
tively. © These satellites each will have a total capacity of more
than 100 Gbps, with some desiguated for upstream and some for
downstream. After the launch of the new satellites, ViaSat expects
to offer 2-10 Mbps downstream while Hughes sugg:
advertised download speeds in the 5-25 Mbps range

sts it will offer

Despite this
additional eapacity, our analysis suggests it will be insufficient to

address more than 3.5% of the unserved. See Chapter 4 on satellite.
Cenclusion

‘While such investments in technology and broadband networks
may help bring faster speeds to those who are already served, and

could potentially reduce the average cost per subscriber, it is far

from certain that they will decrease the number of unserved.

Expibil 2:N; o0 [ o0 on omwn
Publicly Announced 4G < Verizon » Verizon « ATST * Verizon
Wireless Deployments o ATET (I0OMM) (start deployment) | (entire network)
+ MetraPCS « AT&T (Trials) | « Cox
(start deployment
«Cox
»MetroPCS
(start deployment)
WIMAX * Clearwire « Clearwire « Clearwire = Open Range
+ Open Range 3OMM) (120MM) (6MM)
« Small WiSPs * WISPs (2MM)
Specific Company Leap Wireless e ;
Historical Performance ; :
) N T-Mobile
Against Anmounced 36 ¢ 3G+
Completion Dates Sprint H
prin 3G 36 :
CincinnatiBell
3GCapex H
Verizon
Clearwire
2004 2005 2006 2007 2008 2009
nnounced Timeline Beary £ Project Goal “« Project Ongoing
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hibit 2-F
Publicly Announced
Total Near Term
Satellite Broadband
Capac

250

200~

Gbps

180 3

50

Fochibie 20
Commercial Data
Sources Used to

L\f:ndo‘r

| Database

American Roamer

Advanced Services

Wireless service footprint

Calculate Avallability

Geolytics 2009 block estimates Block level census estimates

Estimates professional Block group level estimates
GeoResults Nationa} Business Database | Fiber served building (flag); business locations and demographics
GeoTel(imap) MetroFiber Metro Fiber Routes (GDT and Navteq)

LATA Boundaries Used for middle mile map to group switches into latas

Fiber Lit Buildings (point)

Used to flag wire center boundaries as likely having fiber infrastructure

Telcordia LERG Switch office locations

TeleAtlas Wire center boundaries Wire center boundaries, domswitch, OCN, carrier name
Zip code boundaries Zip code boundaries

Tower Maps Location of towers and sites

Warren Media

Warren Media

Cable-franchise boundary (by block group)
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Fxhibit 2R

Public Data Sources

i

‘Data‘swr& : g

Database:

<[ kocation

hitp: fwww.connecti

Alabama State broadband availability m/ca/maps,asp;
Used to Caleulate <http://www.connectingalabama.com/ca/maps/CBResults072909.zip>
Avatlability California State broadband availability | ftp://ftp.cpuc.ca.gov/ Telco/ Existing_Broadband_Service_Aggregated, 072409 zip
Pennsylvania | State broadband availability | Available from Technology Investment Office
M State broadband availability | Avaitable from Technology Investment Office
Wyorming State broadband availability | Available from State CIO
US Census Tiger 2008 Blocks, Counties, Roads, Block Group Boundaries
SF1 Summary File 1, US Census 2000
SF3 Surmmary Fite 3, US Census 2000
FCC Varies Market Data Boundaries (adjusted for Census County Updates)
NECA Tariff 4 PDF as filed 9/2009
Congressional | 110 Congress hitpr/fww: jonalath htmi?openChapters=ct k 4
Districts
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I CALCULATING THE
INVESTMENT GAP

To caleulate the amount of money required to offer service in
areas that would otherwise remain unserved, we must make a
number of decisions about how to approach the problem, de-

sign an ana that accurately models the problem and make a

number of assumptions to conduct the analysis. To this end, we

ereated an economic model to calculate the lowest amount of
external support needed to induce operators to deploy broad-
band networks that meet the ional Broadband Availability
Targetin all unserved areas of the country.

KEY PRINCIPLES

The FCC developed its broadband economic model to calenlate
the gap between likely commercial deployments and the fund-
ing needed to enswre universal broadband access. Underlying
the model’s construction are a number of principles that guided
its design.

» Only profitable business cases will induce incremen-
tal network investments.

» Investment decisions are made on the incremental

value they generate.

» Capturing the local (dis-)economies of scale that drive
{ocal profitability requires granular calculations of
costs and revenues.

» Network-deployment decisions reflect service-arca
economies of scale.

> Technologies must be commercially deployable to be
considered part of the solution set.

Only profitable business cases will induce incre-
mentai network investments. Private capital will only be
available to fund investments in broadband nctworks where it is
possible to earn returns fn excess of the cost of capital. In short,
only profitable networks will attract the investment required,
Cost, while a significant driver of profitability, is not sufficient
to measure the attractiveness of @ given build: rather, the best
measure of profitability is the net present value (NPV) of @ build.
This gap to profitability in unserved areas is called the Broad-
band Availability Gap in the NBP; throughout this paper, we will
refer to this financial measure as the Investment Gap.

The calculation of the $23.5 billion Investment Gap is
based on the assumption that the government will not own or
operate the network itself, but rather will provide funding to
induce private firms to invest in deploying broadband. Thisis
primarily becauge private firms can provide broadband access

SO MM
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move efficiently and effectively due to their ownership of
ssets and experience in operating network

complementa

By subsidizing only a portion of the costs, the government
provides the markets with the incentive to continue to Innovate
and improve the efficiency of buildouts and operations. In ad-
dition, since private firms will be investing a significant portion
of the costs, the amount of public money required is greatly
reduced.

Simply caleulating the incremental costs of deploying broad-
band is not enough to determine the Broadband Investment
Gap necessary to encourage operators to deploy. To ensure that
firms seeking an adequate return on their invested capital will
build broadband networks in unprofitable areas, we solve for
the amount of support necessary to cause the networks’ eco-

nomics to not only be positive, but to be sufficiently positive to

motivate investment given capital scarcity and returns offered
by alternative investments.

The model assumes an 11.25% discount vate; by caleulating
the NPV gap as the point where NPV = 0, we equivalently set
the internal rate of return (IRR) of these incremental broad-
This rate is the same one determined

band buildouts to 11,
by the FCC in 1990 to be an appropriate rate for telecom carri-
ers earning a rate of return on interstate operations?

In order to determine the level of support needed to encour-
age operators Lo build broadband networks, we identify the
expected cash flows associated with building and operating a
network over the project’s lifetime of 20 years. Next, we compute
the NPV of those cash flows to arrive at the Investment Gap. In
other words, the gap is the present value of the amount by which
operators fail to produce an11.25% IRR. It is important to note
that ongoing expenses include incremental deployment and
(initial capex
apex, SG&A) as well as depreciation, cost of money and tax

operational cos ongoing and replacement capex,

components for an incremental broadband investment; revenues
include all incremental revenue from the modeled network with
average revenue per user (ARPU) and take rates caleulated as

discussed below. As a result, when the NPV analysis yields a
value of zero, it means that the project’s revenues are sufficient
to cover all expenses while providing a rate of yeturn on invested
capital of 11.25
1n fact, if a carrier has a weighted-average cost of capital
{WACC) above the 11.25%
11.25% IRR would not cause it to build.

ate, even a guarantee to reach the

In contrast, if a carrier has a WACC lower than 11.2
will earn profits above the IL25% IRR proportional to the size
of the spread between WACC and discount rate. Having the
IRR above WACC does not necessarily mean that operators
are earning outsize veturns, however. Since the support level is
based on forecasts of both revenue and cost across the lifetime
of the asset, carriers are taking on significant risk by investing

TON | THE BROADBAND AV
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or committing to invest in network maintenance and oper

tions. The extent to which IRR provides returns in excess of
WACC reflects the operational risk of providing service in un-
served areas, where the economics are generally unfavorable.
Service providers are likely to have other investment opportu-
nities with strong risk-return profiles at their WACCs.

One result of this execution risk is that carriers with WACC
below the 11.25% discount rate might tend to favor a guaran-
teed annuity over time that would lock in the 11.25% return.
Receiving support as an upfront payment, either in whole or in
part, would require the operator to take on this higher execu-
tion risk, making the investment potentially less attractive.

After receiving the one-time payment, the telecom operators
can reinvest the funds in their operations. Investments that
vield a return above 11.25% will result in an economic benefit
to the telecom provider.

Since the operators in any specific area, their associated
WACCs and the disbursement mechanism are all unknown at
this point, we make the simplifying assumption that carviers
will be indifferent to receiving an upfront one-time payment, a
series of payments over time or a combination of the two.

While the discount rate typically has significant impact on
the NPV of a project, in this case the impact is mitigated for two
main reasons. First, initial capital expenditures, which take place
at the start of the project and, therefore, are not discounted,
account for 65.1% of the Broadband Investment Gap. Second,
because revenue and ongoing costs offset one another to a large
extent (see Exhibit 1-A), the impact of changes in the discount
s shown in Exhibit 3-4,
in the discount rate (of up to 300 basis

rate is small. A even significant changes
points) yield modest

han $1 billion.

changes in the base-case Investment Gap of less

Lxhibit 3-4:
Impact of Discount Rate on Investment Gap

-~

{discount rate 14.25%) | 231

s

Base case
{discount rate 11.25%)

|
L

235

3%
(discount rate 8.25%)

24
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Time hovizon for calculations
Caleulating the value of fong-life investments such as fiber

builds or cell-site construction requires taking one of two ap-

proaches: explicitly forecasting and modeling over the entire

useful Hife of the asset, or calculating either the salvage value of
remaining assets or the terminal value of operations. Although

neither choice is optimal, we use a 20-year explicit model

period, which corresponds to the long-life assets in broadband
networks. We do not include any terminal or salvage value at
the end of a shorter explicit forecast period.

Caleulating the ongoing terminal value of operations in this
context iz challenging at best since the modeled cash fows nev-
er reach a steady state. As we note below, when describing key
assumptions, the take rate grows across the entire caleulation
period, and levelized take rate for a five- or 10-year forecast
dramatically understates the final take rate. The result is that
aterminal value caleulation will not accurately reflect the
ongoing value generated by the investment. Consequently, we
must explicitly model over the full 20-year life of the network
assets. Although utilizing a 20-year forecast is not atypical for
businesses making capital planning decisions, such forecasts
obviously require making speculative long-range assumptions
about the evolution of costs and revenues.

It is also worth noting that the calculation models the value
of anincremental broadband network investment, not the value
of the company. Conseguently, we assume that at the end of the

20-year explicit peviod there is no substantial value remaining

for two reaso;

s, First, from the accounting perspective—and

based on an estimate of actual useful life*-most of the a
have been fully depreciated, and those that have some value
remaining only have value in a fully operating network. Second,
from a technological perepective, itis unclear that there will be
any incremental value from the existing 20-year-old network
relative to a greenfield build.

Investment decisions are made on the incremental
value they generate. While firms seek to maximize their over-
all profitability, investment decisions ure evaluated bused on the
incremental value they provide. In some instances, existing assets
reduce the costs of deployment in a given area. The profitability
of any bulld needs to reflect these potential savings, while includ-
ing only incremental revenue associated with the new network
buildout.

The model takes existing infrastrueture into account and

only calculates the incremental costs and incremental rev-
enues of deploying broadband. This means that in most areas

the costs of offering broadband are the costs associated with

upgrading the existing telco, cable or wireless network to offer
broadband. Exhibit 3-B illustrates the incremental buildout

for a telco network. This minimizes support and is consistent
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with how firms typically view the sunk costs of existing
infrastructure,

The full cost of the network is necessary only in areas that
require a greenfield build, L.e. in areas with a complete lack of

infrastructure or when the greenfield build of one technology

has alower investment gap than upgrading an existing network.
Revenues are treated the same way as costs. Only the incre-
mental revenues associated with new services are used to offset
costs in the caleulation of the gap.

For example, millions of homes are already “wired” by a
telephone network with twisted pair copper lines that provide
vaoice telephony service. These telephone networks require
only incremental investments to handle digital communica-
tions signals capable of providing broadeast video, broadband
data services and advanced telephony. Incremental costs of
upgrading these networks include investments in: fiber optic
cable and optic/electronics in large portions of the copper
plant, the replacement and redesign of copper distribution
architecture within communities to shorten the copper loops
between homes and telephone exchanges, the deployment of
new equipment in the exchanges and homes to support high

capacity demands of broadband, and sophisticated network
management and control systems. The incremental revenues

are the revenu sociated with the newly enabled broadband

and video services.

OB TECHNICAL PAPER NO. 1T OHAPTER 2

One issue with this approach is that it assumes that existing

networks will be able on an ongoing basis. To the extent
that existing networks depend on public support, such as USF
disbursements, the total gap for providing service in unserved
areas could be significantly higher than the incremental caleu~
fation indicates,

For the purposes of the financial model, we consider only
incremental revenue, which is the product of two main compo-
and ARPUL
based on the

nents: the number of ineremental custome

The number of incremental customers
technology that is ultimately implemented. Throughout the
modeling process, we take care to not “double-count” revenues

for operators who upgrade their existing networks with broad-

band data or video capabilities. For example, if an incumbent
telco decides to shorten loop lengths in order to deliver data
and video services, only incremental data and video-related
revenue should be considered. Incremental revenues from
voice products will not be considered since those products are
already being offered. Exhibit 3-C shows which products are
considered to be incremental for each technology.

Capturing the local (dis-)economies of scale that
drive local profitability requires granular calculations
of costs and revenues. Mulliple effects, dependent on local
conditions, drive up the cost of providing service in areas that

3-1

Incremental

Foxhibis

TR

Network Elements

Necessary to
Upgradea
Telephone Network
to Offer Broadband
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currently lack broadband: Lower (linear) densities and longer
distances drive up the cost of construction while providing
Jewer customers over whonr to amortize costs. At the same time,
lower-port-count electronics have higher costs per port. In
addition, these lower densities also mean there is less revenue
avatlable per mile of outside plant or per covered areq.

Using the av

age cost per household of existing deplo

ments, even when adjusted for differences in population
density, presents a risk that costs may be underestimated in
rural aveas. Even when considering local population and linear
densities, costs in many rural markets will be subscale, render-
ing inaccurate a top-down analysis of average costs. Attempting
to caleulate profitability without taking these variations into
account-—for example by extrapolating from cost curves in other
would nece:

areas rily lead to questionable, or even mislead-

ing, conclusions. Therefore, we take a bottom-up approach that

provides sufficient geographic and cost-component granularity

to accurately capture the true costs of subscale markets.

Aun example of this is evident when we consider the cost allo-
ss multiplexer (DSLAM)
s in an area with very low population dens

cation of a digital subscriber line ac

ch

fonly

one home is connected to the DSLAM, the entire cost of that
DSLAM should be allocated to the home rather than a frac-
tion based on the DSLAM capacity. In order to caleulate the
costs with this level of accuracy, we need geographic and cost-
component granularity throughout. Accounting for granularity
with respect to geography

particularly important because
so many network costs are distance dependent. Calculations
are needed at a fine geographic level; therefore, we model the
census block as the basic geographic unit of calculation®

Capturing cost-component granularity is important due to
the fixed-cost nature of network deployments. For example,
one must capture the costs associated with trenching fiber
facilities, which arve shared among many end-users, differently
than the cost associated with line cards and installation, which
may be directly attributed to a given castomer, We provide
more details about the cost caleulations of each technology in
Chapter 4.

. PRI & dnptad

ploy t reflect service-area
economies of scale. Telecom networks are designed to provide
service over significant distances, often larger than 5 miles. In
addition, carriers need to have sufficient scale, in network opera-
tions and support, to provide service efficiently in that local area
or market. Given the importance of reach and the value of effi-
clent operations, it can be difficult to evaluate the profitabili
an area that is smaller than a local service area.

Though geographic granulari

is important in capturing the
real costs associated with providing broadband service inrural
and remote areas, it does not make sense to evaluate whether to
build a network at the census block level. Rather, the modeling
needs to capture deployment decisions made at a larger, aggre-
gated “service area” level.

Using the census blocks as a market is problematic for
several reasons. First, telecom infrastructure typically has

some efficient scale length associated with it. For wireless, that
for FTTN or DSL the distance
is the maxiroum loop length .S These lengths are typically Lto 3

distance is the cell-site radius

miles for twisted pair copper and 2 to 5 miles for wireless tow-

ers, and span multiple census blocks. As a vesult, carriers will

ons based on larger areas.
. evaluation at the census block
level is problematic as well. Evaluations of which technology

make deployment de

From a modeling perspect

has the lowest investment gap done at the census block level
could lead to contiguous census blocks with a patchwork of dif-
ferent technologies that no company would actually build,
Even more problematic is that the cost in any one area is
driven in part by the costs of shared infrastructure, For exam-

ple, the cost of a fiber connecting several new DSLAMs to the

local central office i

shared among all the census blocks served
by those DSLAMs. If wireless were found to be cheaper in one
of those census blocks and one, therefore, assumed thatone of
those DSLAMs would not be deployed. the (allocated) cost of
the fiber would increase for all remaining DSLAMs. That could
lead to another block where wireless is made cheaper, again
increasing the cost of the remaining DSLAMs.

Hixhibit 3-C: S Data o Voice Video

Incremental Revenue Telco 12k Yos No N/A

by Product and

. Telco 5k/3k/FTTP Yes No Yes

Network Type
Cable® Yes Yes Yes
Wireless-fixed Yes Yes N/A
Wireless-Mobile (Non-4G) Yes Yes N/A
Wireless-Mobile (4G) No No N/A
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There is no perfect solution to this problem. If the geog-
raphy is too big there will be portions that would be more

efficiently served by an alternate technology, but if the geog-

raphy is too small it will be subscale, thereby driving up costs.
Although the model is capable of evaluating at any aggregation

of census blocks, in order to avoid a patchwork of technologie
that are all subscale, we have evaluated the cost of technologies
at the county level. Counties appear large encugh in most cases
to provide the seale benefits but not so large as to inhibit the
deployment of the most cost-effective technology.

Note that this geography is also technology neutral since it
is not aligned with any network technology’s current foot-
print. No network technology boundaries line up exactl
those of counties. Cable networks are defined by their

chise area; wireless spectrum is auctioned in several different
geographies, for example, by cellular market areag; and teleo
networks operate in study areas, LATAs or wire centers. Since
the model is capable of evaluating at any aggregation of census
blocks, it is possible to evaluate at more granular levels (where
the patchwork problenss become more likely) or at more ag-
gregated levels.

Technologies must be commercially deployable to be
considered part of the solution set. Though the economic
model is forward looking and technologies continue to evolve,
the model only includes technologies that have been shown to be
capable of providing carrier-class broadband. While some wire-
less 4G technologies arguably have not yet met this threshold,
ful market tests and public commitments from carriers
to their deployment provide some assurance that they will be
capable of providing service.

With the exception of 46 wireles:

. we only inclode tech-
nologies that are widely deployed and have proven they can
deliver broadband. Although network technologies continue to
advance. enabling operators to provide move bandwidth over
existing infrastructure or to provide new services ever-nmore-
cheaply, the promise surrounding technological innovation

often outstrips reality.
To avoid a situation where we assume uncertain, future

technological advances are essential to a particnlar solution—

where the solution with the lowest investment gap is reliant on

unproven technologies—this analysis focuses on technologies
which have been substantially proven in commercial deploy-
nients. Over long periods, this may tend to overestimate some
costs; however, a significant fraction of deployment costs are
insensitive to technology (for example, the cost of trenching)
while other costs are technology independent (for example,
the cost of a DSLAM chassis would be independent of what
type of DSL is being used), meaning that overall irapact should
be minimal.

FREDERAL 67
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One notable exception is our treatment of wireless. Our
focus on wireless, whether for fixed or mobile, is on 4G tech-

nologies that have only just begun to be deployed commercially.
Initial trials and our research with service providers and equip-
ment vendors give us confidence in 4G’ ability to provide the
stated performance at the stated costs—enough confidence to
warrant including 4G inour analysis.® In addition, because of
the significant advancements of G relative to current capabili-

ties and the widespread 4G deployment forecasts, we would run
the risk of overstating the Investment Gap significantly if we
were to exclude it from our analysis.

As noted in the CITT report”, a significant fraction of areas
served by wireless today are likely to be upgraded to 4G service
by wireless operators without external (public) support.

Only one U.S. carrier, Clearwire, has deployed a mobile
4G (WIMAX) network commercially, making it difficult to
know how much of the unserved population will be covered

by 4G. For our model, we take Verizon’s announced build-out
as the 4G footprint because Verizon is the only operator that
has announced precisely where its 4G builds will take place.
Verizon has committed to rolling out 4G to its entire 3G

service footprint (including those areas acquired with Alltel).
The net result is that we assome 5 million of the 7 million
il have access to 4G s

unserved housing units vice (e, 5

million housing unite are within Verizon Wireless’s current

3G footprint, which the company has committed fo upgrading
to 4G).
No wireless carrier, including Ve:

has commit-

ted to offering service consistent with the National Broadband
Availability Target. This uncertainty in the ability of wireless-
network deployments to deliver

ed-replacement service

points to the need for incremental investment by wireless

carrie

v Simply put, networks designed for relatively low-

bandwidth (t

pically mohile) applications, potentially lack the

cell-site density or network capacity to deliver 4 Mbps down-
stream, 1 Mbps upstream service.

Qur caleulations for 4G fixed wireless includes incremental
investments sufficient to ensure networks capable of delivery
consigtent with the National Broadband Availability g
See the section on wireless in Chapter 4 and the Assumptions

discussion later in this chapter for more details.

KEY DECISIONS

Traplicit within the $23.5 billion gap are a number of key
decisions about how to use the model. These decisions reflect
beliefs about the role of government support and the evolu-
tion of service in markets that currently lack broadband. In
short, these decisions, along with the assumptions that follow,
describe how we used the mode] to create the $23.5 billion
base cage.

THR BROADRAND AVAL
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» Fund only one network in each currently unserved
geography

» Capture likely effects of disbursement mechanisms on
support levels.

» Focus on terrestrial solutions, but not to the exclusion of
satellite-based service,

> Support any technology that meets the network
requirements,

» Provide support for networks that deliver proven use

cases, not for future-proof buildouts.

Fund oniy one network in each currently unserved
geography. The focus of this analysis is on areas where not even
n operate profitably. In order to limit the amount
of public funds being provided to private network operators, the
base case includes the gap for funding only one network.

The $23.5 billion Investment Gap is based on the decision,
for modeling purpos
each unserved area. The reason for funding only one network is

one networ

that only one network will be funded in

to keep the amount of public money required to aminimum.
Alternative approaches that would fund more than one
network per area—for example, funding one wireline and one
fixed-wireless network~would increase the tolal gap signifi-
santly for several reasons. First, the gap mustinclude the

costs agsociated with building and eperating both networks,

Second, because the two providers are competing for the same

S-1r
Gap for Funding One Wired and One Wireless Network

19.

Costof
Wireline

Costof
Wireless

Revenue Total

{inbillions of USD)

38 FEDERAL O

¥ DWW

customers, each will have a lower take rate and, therefore, low-
errevenue.® While this lower revenue will be partially offset by
lower variable costs—stemming from savings tied to costs like
customer support and CPE--the net effect will be much higher
costs per subscriber. For example, having both one wireline
and fixed-wireless provider moves the Investment Gap up 45%,
from $23.5 billion to $34.2 billion.

Funding two wireline competitors (instead of one wireline

and one wireless) in these unserved areas has an even larger

impact. Since only the fivst facilities-based service provider

can make use of the existing twisted-pair copper network, the
second facilities-based provider must deploy a more expensive,
greenfield FTTP network (whether telco based or cable-based
RFOG; see Chapter 4 discussion of FTTP and HFC). As shown
in Exhibit 3
shifts the investment gap to $87.2 billion.

‘While funding only one broadband provider in each cur-
rently unserved market leads to the lowest gap, this

%, having two wireline providers in unserved areas

choice

may carry costs of a different sort. In aveas where a wirele

provider receives support to provide both voice and broadband
service, the incumbent wireline voice provider may need to

be relieved of any carrier-of-last-resort obligations to serve
customers in that area. In such a civeumstance, it may be that
1f, at
some point in the future, the National Broadband Availability

only wireless operators will provide service in these area

Target is revised in such a way that a wireless carrier can no
longer economically provide service, a wireline provider may
need to build a new, higher-speed network.

As noted above, competition impacts the take rate for each
operator. In addition, we assume that competition leads to

lower average revenue per user (ARPU). See Exhibit 3-

o B-Fr

The Cost of Funding Two Wired Networks

12k Gap

FITP Gap Total

G billions of USD, present value)

¥

2
i
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Since costs ave calculated based on demand, reducing take
rate will also reduce some costs, In particular, CPE costs are
driven directly by the number of competitors, [n addition,
the cost of some network equipment, including last-mile
equipment like DSLAMs, i

s sized according to the number of
custome:

s. This calculation will capture both the reduction
in total cost and the increase in cost per user that comes from
having fewer customers.

Exhibit 8-G shows the impact of competition on the invest-
ment gap for both 12,000-foot FTTN and wireless solutions.
Remember that the base-cage Investment Gap is caleulated

from amix of technologies in markets across the country.’

Capture fikely effects of disbursement mechanisms
on support tevels. Decisions about how to disburse broadband-
support funds will affect the size of the gap. Market-based mecha-
nisms. which may help Iimit the level of government support in
competitive markets. may not lead to the lowest possible Invest-
ment Gap in areas currently unserved by broadband—areas where
it is difficull for even one service provider to operate profitably.

A mechanism that selects the most profitable (or least un-
profitable) technology in each area would minimize the overall
size of the NPV gap. In highly competitive markets, market-
based mechanisms

including reverse anctions, can play that
role.® However, in unserved ar

3, where the economics of

ORI TECHNICAL PAPER NO. 1 CHAPTER 2

providing service are challenging, the impact of market-based

mechanisms is less clearX

Since the incremental economics of deploying broadband
for each technology depend on the infrastructure thatis
already deployed, there may only be a single operator capable
of profitably deploving a given technology in a given area. In
these cases where there are no competing bidders with similar
economics, the bidder with the lowest investment gap may not
bid baged on its economices but rather the cconomies of the
next-lowest-gap technology. 1o other words, the lowest-gap
provider may be in a position to set its bid to be almost as high
as the next lowest-gap competitor. Due to this reality, we have

caleulated the gap based on the second-lowest gap technology,
so that we do not grossly underestimate the gap in these areas.

The lowest-gap provider may not always be able to extract
the highest level of support because it may have imperfect
information about its competitor’s economics, or fear that it
does. However, we believe caleulating the gap based on the
second-lowest gap technology is conservative and will be closer
to reality in these markets.

Acalculation of the gap, assuming the lowest-cost operator

provides service to all currently unserved areas, is $8.0 bil-

tion. The gap assuming the second-lowest-cost-gap provider in

unserved areas is

$23.5 billion. Since wireless appears tobe the

towest gap technology in most unserved markets, and there is

Exlibit 3-F
([zummﬁwng the 0 Competitors
Treatment o,
N o v 1 Competitor 3% 50.0%
Competition
2 Competitors 14.8% 66.7%
3 Competitors 28.2% 75.0%

* average revenue per user

Exhibit 3-G:

12,000-fout koop

Quantifving

the Impact of 0 Competitors
Competition: i
Investment (rflp 1 Competitor
by Number of

Providers
2 Competitors

3 Competitors

(in biltions of USD, present value)

NICATIONS QoMM

Wireless

0 Competitors

1
!
1 Competitor |

2 Competitors

3 Competitors
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alarge disparity in cost between the first and second wireline
competitor, excluding wireless from the analysis has a dispro-
portionately large effect on the gap. As noted previously, the
second wireline competitor in an area will not be able to take
advantage of existing last-mile infrastructure and will, therefore

need to deploy a network connection all the way to the home. As

such, the second wireline competitor has much higher costs than
the first. If wireless is not part of the analysis and the second-
lowest-gap provider uses wived technology, the gap moves up to
62 billion.

Focus on terrestrial solutions, but not to the exclu-
sion of sateliite-based service. Satellite-based service has
some clear advantages relative to terrestrial service for the most
remote, highest-gap homes: near-ubiquity in service footprint
and a cost structure rot influenced by low densities. However,
satellite service has limited capacity that may be inadequate to
serve all consumers in areas where it is the lowest-cost technol-
ogy. Uncertainty about the number of unserved who can receive
satellite-based broadband, and about the impact of the disburse-
ment mechanisms both on where satellite ultimately provides
service and the size of the investment gap. all lead us to not
explicitly include satellite in the base-case calculation.

The $23.5 billion Investment Gap caleulation estimates
the gap to providing service to all housing units in the country

with terrestrial service, either wired or wireless, While it seems

likely that satellite will be an important part of the solution
to the problem of serving the high-cost unserved, the current

analysis includes only terrestrial solutions. Satellite has the
advantage of being both ubiquitous and having a cost structure
aking it particularly well
the
focus of the model analysis remains on terrestrial providers,

that does not vary with geography, m

suited to serve high-cost, low-density areas, Nevertheless,

While satellite is nearly universally available and can serve
any given household, satellite capacity does not appear suffi-
cient to serve every unserved household. In addition, the exact
role of satellite-based broadband, and its ultimate impact on the
total cost of universalizing access to broadband, depends on the
specific disbursement mechanism used to close the broadband
gap. The optimal role could be in serving housing units that
have the highest per-home gap, or in ensuring that satellite can
function as a ubiquitous bidder In a range of auctions. Moreover,
while satellite firms can fncrease their capacity through incre-

mental launches—noting that the current analysis includes all

known future launches—the timing for bringing this capacity
on-line may be problematic for closing the broadband gap, given
the time required to design, build and launch a new satellite.

As noted in Exhibit 1-C, the most expensive counties have
adisproportionately large investment gap. That same pat-

tern—the most expensive arcas drive avery high fraction of the
gap—is repeated at smaller and smaller geographies. Exhibit

stve

3-H shows the gap for all the unserved. The most exp

Exhibit $-H. 254
Broadband
Investment Gap. by
Percent of Unserved 2
Housing Units
Served
5
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3.5% of the unserved (250,000 housing units,

epresenting
< (.2% of all ULS. housing units) account for 57% or $13.4 bil-
lion of the total gap. Were that group served b

L for example,
satellite broadband, even with a potential buy-down of retail
prices, the gap could be reduced to $10.1 billion.™

Increasing the number of homes not served by terrestrial
broadband leads to diminishing benefit, however. Moving the
most expensive 15% of the unserved off of terrestrial options
vields a gap of $3.8 billion. In other words, the savings from mov-

ing the first 3.5% off of terrestrial options ($13.4 billion) is more
than twice the savings from moving the next roughly 12%.2

Support any technology that meets the network re-
quirements. Broadband technologies are evolving rapidly. and
where service providers are able to operate networks profitably,
the market determines which technologies “win.” Given that,
there appears to be little-to-no benefit to pick technology winners
and losers in areas that currently lack broadband. Therefore, the
base case includes any technology capable of providing service
that meets the National Broadband Availability Target to a sig-
niffcant fraction of the unserved.

The purpose of the Investment Gap caleulation s not to pick
technology winners and losers, but to caleulate the minimum
gap between likely private investment and the amount required
for universal broadband. Therefore, the model is designed to
calculate the profitability of multiple technologies to under-
stand the cost and profitability of each.

ORI TECHRICAL PAPER NO. 1 £

The focus on profitabili
ment gap—will lead to caleulating the gap based on the least
unprofitable mix of technologies. However, thisis not an en-

on minimizing an area’s invest-

dorsement of any technology over another, or arecommendation

for serving demand in any given area with a specific technolog

Over time, it may be the case that several technologies’
capabilities improve, or their costs {all, more quickly than has
been caleulated
gies conld profitably serve demand with a subsidy smaller than
the one we calculate, Also, individual providers may have, or

in which case, multiple competing technolo-

believe they have, the ability to provide service more cheaply.
Ultimately. the mode] assunes that any technology that

meets the National Broadband Availability Target will be eli-

gible to provide service.

Provide support for networks that deliver proven use
cases, not for future-proof buildouts., While end-users
are likely to demand more speed over time, the evolution of that
demand is uncertain. Given current trends, bullding a future-
proof network immediately is likely more expensive than paying
Jor future upgrades.

The calculation of the $23.5 billion Investment Gap i
focused on ensuring universal delivery of broadband over

the next decade. However, given historical growth rates, it
may eventually be the case that networks designed to deliver

4 Mbps downstream/1 Mbps upstream will be incapable of

meeting future demand. In such a case, additional investments

Exhibit 3-L
Total Investment
Cost for Various
Epgrade Paths

12k-FTTR FW-FTTP

(in biltions of USD, present vaiue}
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beyond those included in the $23.5 billion gap calculation
might be required. Whether historical growth rates continue is
dependent on avariety of factors that cannot be predicted. If,
however, we make assumptions about growth over time, we can
estimate the impact on deployment economics.™

For example, the growth rate in the speed of broadband in
recent years of approximately 20% suggests that broadband
networks might be called upon to deliver speeds higher than 4
Mbps (downstream) and 1 Mbps (upstream) across the next de-
cade or more. Simply put: if required speeds continue to double
roughly every three years, demand will outstrip the capabilities
of 4G and 12,000-foot-loop DSL.

To account for the current investments as well as these poten-
tial future investments, we calculated the lifetime cost of different
technology upgrade paths. We evaluate the cost of deploying dif-
fevent technologies including the cost of future upgrades driven by
the evolution in network demand, discounted to today. Although

the lowest lifetime-cost technology will differ by market, it ts pos-

sible to caleulate the costs associated with various upgrade paths
for the unserved areas as a whole, as shown in Exhibit 3-1.

To caleulate the total cost for potential upgrade paths, a
number of assumptions are necessary. The most important
assumptions are the growth rate in broadband speed and the
amount of salvage value remaining in a network when it is up-
graded, For this calculation, the broadband speedis set to
1 Mbps (downstream) in 2010 and is grown at a rate of approxi-
mately 26% per year. When anetwork is upgraded, the capex
required for the upgrade is reduced by the salvage value of the
existing network - an upgrade that makes use of many of the
assets of the original build will be cheaper. For example, fiber
runs used to shorten loops to 12,000 feet will defray the cost of
further loop shortening.

In this lifetime-cost caleulation, an initial FTTP build-
out is the most expensive because none of the initial capex is
discounted. Regardless of which path is chosen, deferring the
FITP build-out lessens the total cost burden due to the time
value of money. A number of the wireline upgrade paths have
similar results. Again, the main differences between these
options are salvage value and time value of money, given the
assumed broadband growth rate.

This approach disadvantages fixed wireless relative to the
other technology paths. Since the calculation only takes into
account the ability to provide fixed broadband service, when

the requirements for bandwidth ountstrip the wireless networks’

capability to provide economical fixed service, this caleula-
tion assumes that there is no value in wireless networks once
they are overbuilt., In reality, and not captured in the calcula-
tion, wireless networks would have substantial salvage value

e; 1.e., onee wireless networks canno
longer meet the demands of fixed broadband, they can continue

in providing mobile serv

42 FEDERAL COMMUNICATIONS COMMISSION

s. Thisi

contrast to investments made in second-mile FTTN fiber that

to generate value by delivering mobile servi in

reduce the costs of future FTTP buildouts. However, despite
this disadvantage, the fixed-wireless-to-FTTP upgrade path
has the same total cost as the 12-kft-DSL-to-FTTP upgrade.
Pixed wireless has lower initial capex; this Jower capex offsets
both higher opex for the wireless network and the cost savings
from re-using fiber deployments made for a12,000-foot-loop
deployment, See, for example, Exhibits 4-W and 4-AK.

Note that this cateulation is very sensitive to the growth
rate assumed in required service speeds, If demand for speed
grows only at 15% annually, the cost of the second upgrade
path (fixed wireless upgraded to FTTP) drops by 28% as
future upgrades are pushed out into the future and discounted
further; these cost savings are partially offset by the higher
opex of the fixed wireless network remaining in operation for
more years. The cost of the first upgrade path (12,000-foot-
loops upgraded to FTTP) drops even more, by 26%, as the
FTTP investment is delayed.

KEY ASSUMPTIONS

Also implicit in the $23.5 billion gap are anumber of major
assumptions. In some sense, every input for the costs of net-
work hardware or for the lifetime of each piece of electronics
is an assumption that can drive the size of the Investment Gap.

The focus here is on those select assumptions that may have a
disproportionately large impact on the gap or may be particu-
larly controversial. By their nature, assumptions are subject to
disagreement; the section includes an estimate of the impact on
the gap for different assumptions in each case.

» Broadband service requires 4 Mbps downstream and

1 Mbps upstream access-network service,

» The take rate for broadband in unserved areas will be
comparable to the take rate in served areas with similar
demographics.

» The average revenue per product or bundle will evolve
stowly over time.

» [n wireless networks, propagation loss due to terrainis a
major driver of cost that can be estimated by choosing

appropriate cell s for different types of terrain and

different frequency bands.

» The cost of providing fixed wireless broadhand service is
directly proportional to the fraction of traffic on the wire-
less network from fixed service.

» Disbursements will be taxed as regular income just as cur-
rent USF disbursements are taxed.

» Large service providers’ current operati

PENses pro-

vide a proxy for the operating expenses associated with

providing broadband service in currently unserved areas.

PWWW.OBRODADEAND . GOY
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A ption: Broadband service requires 4 Mbps
downstream and 1 Mbps upstream access-network
service,”

This analysis takes the speed requirements of the National
Broadband Availability Target as a given. That is to say that
while there are ample analyses to support the target,” for the
purposes of this analysis the reguired speed is aninput. Below
are some brief highlights from the research aboul speeds avail-
able and the impact of different assumptions about speed on
the size of the financial gap.

Briefly, there are two independent but complementary ap-
proaches to setting the speed target for this analysis. The first
approach examines the typical (median) uset’s actual speed
delivered. As shown in Exhibit 3-J, median users receive 3.1
Mbps. Inother words, half of all broadband subscribers cur-
rently receive Tess than 3.1 Mbps. These data are from the first
halfof 2009; b
the median will likely be higher than 4 Mbps by end of 2010,

ved on growth rates (as described elsewhere),

Updated data from a smaller sample show a median of 3.6 Mbps
in.January of 2010,

The second approach is to examine the use of applications by
end-users to determine what level of broadband speed is required to

support that level of use. Typieal usage patterns today correspond to

own in Exhibit 3-K. withag

the “emerging multimedia” tie wing

portion of subscribers being represented best by the “full media” ter.
Advanced Telecommunications Capability, including high-speed
video, would seem to require at least the 4 Mbps “full media” tier.

ORI TRECHNICAL PAPER NO. 1 CHAPTER 3

While this sv
sufficient, it is worth noting that demand for broadband speeds

ests that speeds as low as 1 Mbps might be

hag grown quickly, as shown in Exhibit 3-L. In fact, broadband
speeds have grown approximately 20% annually since 1997,
Taken together, the median actual speed subscribed (3.1
Mbps, approaching 4 Mbps by
usage (1 Mbps but doubling every three-to-four years) suggest

-

rear end) and the applications

that a download speed of 4 Mbps will provide an adequate target
with headroom for growth for universalizing purposes. Although
not “future proot,” this headroom provides some protection
against rapid obsolescence of a high sunk-cost investment,

The calculations in this document focus on the National
Broadband Availability Targ
su

. However, we built the tool with

ient flesibility to caleulate the gap across a vange of target
performance levels,

For example, if consumers demand only L5 Mbps, fewer
housing units would be considered unserved (i.e., those with
seyvice above 1.5 Mbps but below 4 Mbps would be considered
to have service). In addition, at the lower speed a lower-cost
technology, DSL with 15,000 foot loops, becomes viable.

Should consumers demand higher speeds, in contrast, more
people would be considered unserved. At the same time, only
technologies capable of delivering higher speeds will be part
of the solution set {e.g., 3,000-0r 5,000-foot-loop FTTN, or
TP See Hxhibit 3-M.

Fxhibit 8-
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Assumption: The take rate for broadband in unserved
areas will be comparable to the take rate in served areas
with similar demographics.

We need ameasure of adoption over time to understand how
quickly operators would attract customers—and accordingly

Moreover, tobe consistent with the
v

revenue--to offset costs

granularity we have built into the model, itis pecessary to make
adoption sensitive to demographics,

on rates of new broad-

Inorder to determine penetrs
band deployments in unserved areas, we choose to

perform a combination of several statistical and regres-
sion analyses. Our primary data source is a table of home
broadband adoption metrics from the Pew Internet &
American Life Project. Since 2001, the Pew Research
Center has conducted extensive, anonymous phone sur-
veys on broadband adoption in the United States, breaking
out respons s demographics. Its surveys re-

veal positive and negative correlation factors between
certain demographic characteristics and broadband adop-
significant factors
in order of importance.
We obtained the results of the Pew study on broadband
adoption covering 19 survey periods from October 2001 to

tion. ¥ The Pew study noted the mos

which are shown in Exhibit 8-

November 2009. These data aggregate adoption percentages in

GRI THECHNICAL PAPER NO. 1

CHAPTER 3

cach period by race, income, education level, rural/mon-rural
and overall.

Preliminary findings of the data revealed thaf the trends
in broadband adoption matched those of standard technology
adoption lifecyeles. Our approach to this analysis is to under-
stand the shape and characteristics of the Pew adoption curves
inan attempt to incorporate the results into a mathematical
model, by which future broadband adoption, or adoption in

currently unserved areas, could then be forecast. We begin by
examining a popular mathematical model used to forecast tech-
nology adoption: the Gompertz model.™ Exhibit 3-O explains
the highlights of the Gompertz model.

Exhibit 3-P illustrates the cumulative characteristics of the
Gompertz model as a percentage of the installed base:

From an fncremental standpoint, the period-to-period tech-

nology adoption unfolds as shown in 3-Q.

Note the characteristic “inflection point”—that is, the point
at which the incremental curve is maximized and the cumula-
tive curve flips over.” The inflection point should be considered
the point where technology adoption reaches ite maximum
growth rate.

Our analysis of the Pew data consists of fitting each demo-

graphic data breakout (overall, vace, income, age, education

Level, rural/non-rural) into a Gompertz curve using a least

Exhibit 3-M:

T e T S it S [nves{méhtgépbér‘

" Broadband Speed: i Numberof unsérved Hils, e SO i R B e
Dependence of the | Counetiean Lemiioney i T?Cﬁ"°’°gy Total :oft ($‘b:!f!on‘s) ‘ t;c;%?‘)l?‘g o
Broadband : & Sk s S : : : : Ruhich
Investment Gapon |13 Mops 6.3 | 15000-foct DSL 29 153
Speed of Broadband 4 Mbps (base-case) 7.0 | 12,000-foot DSL 26.2 8.6
Considered -

4G wireless 83 28
6 Mbps 71} 5,000-foot DSL 62.8 43.4
3,000-foot DSL 769 573
50 Mbps 137 { HFC/RFoG 1249 85.0
100 Mbps 130.0 | FTTP 669.6 3218
Fchibit 3-8 e R R b
. Pasitively Corrélated Negatively: Correlatad i
Broadband Take-Rate - e
Drivers {ncome greater than $100K Less than high school education
income between $75K-$100K Senior citizen {65+)
College degree or greater eduction Rural
High school degree only
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squares approach.® With a semiannual time period adjust-
ment, the results indicated the Pew data segments can be fiton
a corresponding Gompertz cumulative curve with very reason-
One such curve fit for a particular
aduates) is shown in Exhibit 3-R.

able least squares aceurac;

demographic (college gr

Our analysis provides us with Gompertz curves by each de-
mographic in the Pew survey. However, consider that the Pew
research starts with an arbitrary date of October 2001, This
date does not presume the “start” of broadband in each sur-
veved ares; it only represents the date at which surveys began,
Therefore we must provide a time-based adjustment for every
demographic carve. The solution we determine as most ap-
propriate is to develop a series of demographic adoption curves
relative to the oversll adoption curve. Exhibit 3-Sillustrates
the relative Gompertz curve fits for every demographic seg-
ment. Here, the overall adoption curve inflects at zevo on an
adjusted time scale.®

Reinforcing the conclusions of the Pew study, the Income
over 875K and College or Greater Education curves are far-
thest to the left (representing more rapid adoption relative to
the mean), while the High School or Less, Rural and 65+ curves
are farthest to the right (representing slower adoption relative
to the mean).

Tt is worth noting that the Gompertz curves are based on

adoption in areas across time, largely when broadband was

in greenfield areas. In brownfield deploy-

first introduced—i.
ments, however, builders are leveraging previous deployments

to capture consumers who have already been educated onthe

OBy PARER NO. 1 QS
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benefits of broadband. We therefore allow for an additional
time adjustment where brownfield builds are taking place.

These results provide relative Gompertz curves by every

demographic measured in the Pew study; however for a number

of reasons, we chose to limit the prediction model to only the
demographic factors with the largest positive and negative cor-
relation to broadband adoption. While it would technically be
possible to measure adoption changes across all the available
demographics on the Pew study, it does not improve resulfs
meaningfully to do so—either the remaining demographics had
minimal influence on broadband adoption, or the demographic
data in question were not readily available at the appropriate
demographic level.

The demographicvariables we chose to predict broadband
adoption are the following:

» Income greater than $100K

» Income between §75K -~ $100K

» College degree or greater education
» Senior citizen (65+)

» Less than high school education

» Rural

¥ High school degree only

Using the Gompertz coefficients for each demographic, com-
bined with demographic data at the census block level ® we can
build Gompertz curves for every census block in the nation. To
build these custom curves, we weight the demographic Gompertz

fx

ihit 3-8 100%
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coefficients (a and b) by the incremental demographics prevalent
in the area. For example, if the demographics within the overall
curve show 18.5% of households have incomes above $100K, but
a particular census block contains 209 of households with over
§100K income, each “Over $100K” Gompertz coefficient would
be weighted by the incremental difference (20% - 18.5 1.5%)
and added to the overall Gompertz coefficient. By summing up
the weightings off each significant variable, our Gompertz equa-

tion for each census block would take shape.

The additional step in forecasting broadband penetration
rate is to determine how to factor in a brownfield effect, if any,
into the census block time coefficient (a). If the census block
is revealed to have a prior broadband deployment, the census
block carve would be shifted left a designated number of peri-
ods. The number of pertods to shift is held constant across all
brownfield deployments.

The final step of developing the census block curve is to
determine where to set the inflection point. The zero pointon
the horizontal axis scale is intended to represent the point at
which the overall curve inflects, but the time at which the scale

hits zero must be determined. We initially chose this scale to be

the overall

two years from the start of deployment; essentialls
owth rate in

broadband adoption would reach its maximum g
24 months. To account for the initial mass influx of customers

in the first 24 months, we chose to start with zero subscrib-

ers at ini

al deployment, then trend towards the number of
subseribers at 24 months by dividing them into four equal
6-month periods of subscriber adoption. After 24 months, the
penetration rates reflected in the Gompertz curve would be in
effect. The selection of an inflection point, while initially set
at 24 months, is one that can potentially be re-examined and
adjusted as needed.

Additional factors

The resulting census block penetration rate determines the
standard broadband adoption rate for that census block. Tt does
not, however, factor in the subscribers of related incremental
services {e.g., voice, video), the effect of bundled services or

the stratification of tiering (basic vs. preminm). To account for
each of these, we developed factors from which we could adjust
the baseline number of expected broadband adopters in every

census block. Each factor is discussed helow.

Scaling factor

A scaling factor, in this instance, refers to a multiplying factor
developed to predict voice and video subseribers by technol-
ogy (DOCSIS, FTTE FTTN and Fixed Wireless) based on the
number of hroadband subscribers.”” The presumption is that

xhibit 3-8: 1
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each technology exhibits a constant and unique relationship be-

tween broadband subscribers and subscribers to other services
like voice and video. In other words, if one knows the number
of broadband subseribers for a particular technology, one can
predict the number of voice or video subscribers as well.

Bundling percentages
Customers who subscribe to broadband services belong to
one of bwo groups: those that purchase ala carte, or those that

purchase as a bundle. Industry analysis confirmed that the

relationship between the two subscriber bases is relatively con-

stant for each technology
“bundling” percentage based on the bro
order to arrive at the number of bundled subscribers. The num-

ing these data, we developed a
adband subscribers, in

ber of bundled customers can then be subtracted from the total

number of voice and video subscribers to arrive at the number
of ala carte subscribers for each. The percent of users who take

bundles for each technology is shown in Exhibit 3-1

Tiering percentages

Tiering, in this case, refers to the tieved services offered by

carriers. To limit unneeded complexity. we limit the number
of tiers in the model to two levels: a basic introductory level
These low/high

sic vs. premivm

of service and a “top-shelf” premium se

tiers are applicable to video (for example. b

cable), data (entry-level vs. top speed) and even bundles. Using

industry data we are able to develop percentages by technol-
ogy that break out the respective service subscribers into
tow-end and high-end tiers.” These “tiering” percentages ave
then applied to the number of broadband, video and bundled
subscribers to arrive at low-tier subscribers and high-tier sub-
seribers for each.

Take-rate sensitivities

The Gompertz curve for data product penetration is driven
by the demographics at the census block group level and is
independent of changes in price. Treating broadband data
is consistent with the

products as relatively demand inelasti

Fixhibit

Assumed Percentage of Customers with Bundles

Datar | Percont with Bindjss | S
FTTN 65% (data, voice and video where appropriate)
Wireless 98% {(data and voice)

Cable 40% (data, voice and video)
FTTP 67% (data, voice and video)

FEDEBAL COMMUNICATIC

GRITECHNICAL PAPER NO. 1 O}

recent findings by Dutz et al (2009), who estimated own-price
elasticity for broadband in 2008 to be -0.69,
findings, it is important to understand the fmpact of adjusting

" Despite these

the market penetration levels up and down to show the sensi-
tivity of take rate on costs and revenues. Exhibit 3-U illustrates
the impact on the overall private investment gap at different
Nuote that the bulk of the difference
in the gap comes from changes in revenues rather than changes

market penetration levels.

incosts.

Assumption: The average revenue per product or bundie
will evolve slowly over time,

ARPU forecast

In order to develop aclose approximation for ARPU, two
main issues must be resolved. First, each product category
(data, voice, and video) must have an individual ARPU value
and the product bundle must also have an ARPU value. An
additional level of sophistication, customer segmentation, is
added by including alow and high version of the data, voice,

video, and bundle product categories. Second, the current dis-
parity in pricing between telco and cable voice products must
be resolved.

The complexities of the market ereate additional challenges.
Using estimates of current revenue streams may overestimate,

perhaps significantly, the revenue available in the future. Both
voice ARPU and the number of residential lines ave under

P
competitive mode!

ure from a confluence of technical evolution and new
1

In real terms, the average price of a residential access

line has fallen since 1940 by about 50% imultanecusly,

interstate and international per minute revenues have

Ex
Sensitivity of Gap to Tuke Rate

ihit 3-U:

Take Rate +15% &
b
Take Rate Base Case |

Take Rate -15% E
&
!

(in billions of USD, present valite)
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dropped steadily since 1985, even in nominal dollars.® These

trends are the result of competition from wireless and cable,

capacity expansion and the advent of Voice-over-1P (VoIP).
As these drivers (especially VoIP growth) accelerate, voice
ARPU is expected to continue to decline. To account for this
market price shift, revenue attributed to incremental voice
customers for teleos is set equal to the ARPU for a similar
cable VOIP product.

Video ARPU may also be challenged in the years to come.
The FCC’s cable pricing survey indicates video ARPU has in-
creased year-over-year since 1995 with 55-60% of that increase
attributable to programming cost.™ Cable's video business was
for much of this historical
period, which may change with the recent vise of telco, satellite
and “over-the-top™ (OTT) or lnternet video offerings like Hulu
and Netflix. Just ag wireline telephone revenues and margins

protected from compelitive threats

began to shrink after Congress mandated competition in the
focal telephone marketin 1996, it is possible that video ARPU
will come under pressure going forward.

Despite these downward trends in per-product ARPUs, an-
nual spending on voice and video services has remained nearly
constant as a percentage of total household spending. The
annual Consumer Expenditure Survey by the Bureau of Labor
Statistics and the FCC’s Cable Industry Prices report shows
that aggregate annual household expenditure for telephone

(wired and wireless) and video has remained between 3.0% and
e of total expenditures between 1995 and 20075
s unclear how these trends will play out over time and

whether arise in data-services ARPU will offset expected
erosion in voice and video ARPU. The ARPU assumptionsin
the model are based on a moderate view, where ARPUs evolve
slowly over time. Model ARPUs are shown in Exhibit 3-Vi note
that these ARPUs are the levelized figures across the study

time period.

Finally, a number of products either do not yet exist or do
(e.g. fixed wireless LTE data
services). While the average price per minute for a mobile voice

not have a long pricing history

call continues to fall or be replaced by unlimited plans, indus-
fry forecasts show continued growth in mobile data revenue.

As more and more consumers begin using mobile devices as
broadband connections, the pricing dynamic between voice
and data may shift. While this shift may take place, ultimately
we believe the total ARPU per customer as noted above will
remain relatively flat.

sribed

Drawing on the data and forecast methodology de
above, we assume the ARPUs desceribed in Exhibit 3-V.

ARPU sensitivity

Given the product dynamics and uncertainty around the
evolution of ARPU in the future discussed above, we conducted
a number of sensitivities for overall revenue to estimate the im-
pact of a change in ARPU on the investment gap. Exhibit 3-W
shows the change in the amount of support required when the

ARPU

scaled up and down by a number of percentages.

Assumption: In wireless networks, propagation loss due
to terrain is a major driver of cost that can be estimated
by choosing appropriate cell sizes for different types of
terrain and different frequency bands.

The cost of wireless deployment varies greatly based on terrain
ant elevation

due to reduced propagation in areas with sign
change. Simply put: more mountainous areas are harder and
more expensive to serve, a fact reflected in the existing wireless
coverage of mountainous areas.

General principles for the design of a wireless network (dis-
cussed further in the wireless section of Chapter 4) can be used
to caleunlate cell size in areas without geographic interference
for a given frequency and required bandwidth. Determining

the actual cost of a wireless deployment wounld require a tuned

propagation model.® We take an approach somewhere between
applying the general principles of wireless network design and
a tuned propagation model to take into account the impact of
terrain on cell sizes and therefore costs,

To try to capture some of these terrain dependencies, the
model adjusts the cell size based on the ruggedness of the
terrain. Flat areas are assigned larger cell radii, and thevefore
lower costs, while hilly and mountainous areas have smaller
cell radii and higher costs.

Exhibit 3-V2 :
Summary of v Heh
Modeled ARPUs . -
Telco 33,46 36.00 44,00 50.00 130.00
Cable 3346 36.00 44.00 5000 120.00
Wireless 3346 36.00 36.00 - 56.00
(4G footprint)
Wireless 5196 43.00 43.00 - - 80.00 8000
{non-4G footprint)
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We are able to take into account the different costs across

variety of terrains by first caleulating the cost associated with

with two-,
the total
cost of a nationwide network build is calculated for each cell

serving each populated census block in the countr:

three-, five- and eight-mile cell radii—in other words,

allocated down to census blocks. Census blocks

dius, with cos

are then aggregated into census tracts.

We then caleulate the standard deviation of elevation in
cach census tract. See Exhibit 3-X to see the variation of eleva-
tion across the country.

Areas with high standard deviations have large elevation
variability and require smaller two-mile cell sizes; flatter aveas
have lower standard deviations and are assigned larger cell sizes.

See Kxhibit 3-Y, which shows cell-size overlaid on the terrain

map. The areas with largest cell sizes, indicated in dark blue, ave
primarily along the coasts and the Mississippi plain. Smaller cell

sizes, in green and yellow, are in mountainous areas of the East

(along the Appalachians and Berkshires) and in the West.

More detail about cell radii and the impact of wireless model as-

stumptions can be found below in the section on wireless technology.
Fxchibit 3-Z illustrates the results of making different as-

sumptions about what cell sizes ave appropriate in what kinds

s build;

and the overall gap, which

of terrain. The graph includes the cost of the wireles
the gap &
because it is driven by the second-lowest-cost technolog;

ciated with that bui

OB TECHNICAL PAPER NOG. 1 Ol

]

varies by less than 10%. In fact, we find that the percentage
of unserved housing units served by wireless drops very little
{to 89.1% from 89.9% in the most

explaining the rels

xireme case tested), thus

ively small impact tervain classification has

on the overall investment gap. The analysis and assumptions

that led to Exhibit 3-Z are discussed more fully in Chapter 4
(leading up to Exhibit 4-Y).

Assumptiom: The cost of providing fixed wireless
broadband service is directly proportional to the fraction
of traffic on the wireless network from fixed servic
The presence of commercial wireless 4G buildouts in areas
unserved by terrestrial broadband today can have a major impact
on cost and the investraent gap. Such commercial buildouts

are driven by each company’s strategic plans, meaning that the

builds could be profitable on their own (Le, that mobile revenue
tied to that location exceeds the cost of deployment), or could be
to differentiate based on net-

important for other reasons (e.g
work coverage or to reduce dependence on roaming partners).
Regardless of why such networks are built, their presence

has a dramatic impact on local wireless-network economics,

since the costs of providing fixed-broadband service will be
lower for a service provider that already operates a network
< the fraction of the

that provides mobile services. At issuel

total cost required to upgrade commercial buildouts designed

ARPU Sens
ARPU +30%

ARPU +15% §

ARPU Base Case

ARPY -15%

ARPU -30% |

AVATLABILITY GAp 51
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to provide 4G mobile service to the signal density required to
provide fixed service at 4 Mbps downstream,
In addition, the operator would have some amount of revenue

even without the fixed-network upgrade. Consequently, we
estimated both incremental cost and revenue.

bps upstream.

To estimate incremental costs, we allocate costs between
the fixed and mobile businesses. While both fixed and mobile
businesses benefit from improvements to their shared infra-
structure, the fixed business drives many of the costs. Fixed
service drives more traffic per connection and, as will be

Bt 3-X:

Elevation :
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discussed later in the wireless portion of Chapter 4, network
requirements for fixed broadband service lead to the need for

more and smaller cells.

v the amount of traf-

Therefore, the model allocates cos
fic driven by fixed and mobile service. The average mobile

OB TECHNICAL PAPER NO. 1

user with a broadband handset used 65 MBY of capacity per
month in 2009, while the average fixed user consumed 9.2
GB;? however, mobile data usage per user is currently growing
at 849, while fixed usage per user is growing at “only” about
309 Assuming that there are two mobile users for every fixed

Estimated Average Cell Size in Each County and Terrain

“Conterminous United States

“Legend ;
Elevation-. Average Celf Size (in miles)

Hight elevation.. 2025

Lo elevation
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user," and that growth in mobile bandwidth slows to match the
growth rate in fixed after five years, fixed service will account
for 73% of traffic across the modeled period. Based on these
assumptions for traffic allocation, the model allocates 73% of
cost to fixed traffic. In other words, the model assumes that
mobile carriers can allocate 27% of the build out and opera-
tions cost to maobile products, reducing the cost of providing
fixed service. If the costs were evenly divided such that 50% of

the cost is allocated to fixed and 50% to mobile, the Investment
Gap for wireless would decrease to $10.8 billion. If 100% of the
cost were allocated to fixed, the Tnvestment Gap for wireless
would increase to $15.8 billion.

Offsetting these cost savings is the fact that existing opera-
tors may not have significant incremental mobile revenue. The
assumption in the model is that there is no incremental mobile
revenue within the assumed 4G footprints as defined above
¢t
out a network capable of providing 4/1 Mbps fixed service). In
other words, the model {conservatively) assumes thatav

., the carrier does not gain new mobile revenue by building

less carrier will not increase its share of mobile revenue by
adding fixed service.

Outside the assumed 4G footprint, there is no allocation is-
sue: all revenue (fixed and mobile) and all costs are incremental

herefore, include both
fixed and mobile revenue, and 1009 of the cost of building and
operating the network in those areas outside the 4G footprint.

in these areas. The model caleulations

If one does not allocate some fraction of cost to mobile traf-
fic—if, in other words, one requires the fixed network to provide

returns without the benefit of mobile revenue-—the Investment
Gap for wireless grows to 816.5 billion. On the other hand, the
overall Tnvestment Gap, which is set by the second-least-expen-
sive technology, moves very little, to $25.6 billion.

A new entrant would not have the same starting point. All
revenue and all cost would be incremental for a new operator.
However, within the 4G footprint. a new operator would face
competition in both fixed and mobile markets—and would,
therefore, have lower take rate and/or ARPU (as noted above).

Qutside the 4G footprint, the Investment Gap calculation
ard. Whoever provides broadband
service will need to assume all deployment costs and will

is relatively straightfors

benefit from both fixed and mobile revenues—though carriers
are likely to face some amount of (at least 2G) competition for
mobile revenue.* Inside the 4G footprint, the gap calculation
is more complex. For amajor wireless company. likely to build
out some amount of 4G commercially. the calculation needs
to focu evenue for fixed servie
and incremental cost—the cost for upgrading to offer 4 Mbps

s on incremental revenue

downstream, 1 Mbps upstream service,

will be taxed as regular
isbursements are taxed.

income just as current USF di
Generally, gross income means all income from whatever

Disbur

source derived ™ Therefore, taxpayers other than nonprofi
goverpmental entities must include governmental grants i

gross income absent a specific exclusion. In certain circurn-

stances. governmental grants to a corporation'® may qualify for

Exhibit 3-2:
Sensttivityof
Build-Out Cost
and Investment
Gap to Terrain
Classification
Parameters

Fixed Wireless Access (FWA) cost

(in bilfions of USD, present value)

B4 FHDERAL COMMURNICATIONS COMMISSION

Parameter set A: "More flat”

B Baseline

W Parameter set B: "More mountainous”™
M Parameter set C: "Very mountainous™

FWA Investment Gap Overall Investment Gap
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exclusion from gross income as a non-shareholder contribution

to capital under scetion 118 of the Internal Revenue Code. In
United States v. Chicago, Burlington & Quincy Railroad Co.,
412 1.8, 401 {1973), the Supreme Court adopted a two part

inquiry to identitfy a non-shareholder contribution to capitalk

(1) the contributor motivation test and (2) the economic ef-

fect of the transferee test. The transferor’s intent must be to
enlarge the transferee corporation’s capital to expand its trade

or business for the benefit of the community at large and not

to receive a divect or specific benefit for the transferor. For the
requisite economic effect on the transferee corporation, the
following five factors must be present:

» The contribution becomes a permanent part of taxpayer’s
working capital structure
» The contribution may not be compensation, such as direct

payment for specific, quantifiable service provided for

transferor by transferee

> The contribution must be bargained for

» The contributed asset must foreseeably result in benefit
to the transferee in an amount cormmensurate with its
value

» The contributed asset ordinarily, if not always, will be

emploved in or contribute to the production of additional

income??

The U.8. Treasury has stated that disbursements that may
be used for operating expen

s will not qualify as a non-share-
holder contribution to capital, while disbursements that are
made to a corporation, restricted solely to the acquisition of
capital assets to be used to expand the recipient’s business—

and satisfying the five factors—could be exempt from federal

fncome tax. Such a favorable tax treatment on disbursements
could reduce the broadband investment gap by up to $2.2 bil-
lion, Ultimately, the impact of taxes incurred will depend on
tuation of the

the disbursement mechanism, as well as the ta
service providers receiving support.

Assumption: Large service providers’ current operating
expenses provide a proxy for the operating expenses
associated with providing broadband service in currently
unserved areas.

Ag seen in Exhibits I-A and 1-B, operating expenses (opex)
make up a significant fraction of total costs. Complicating
matters is that opex comprises many disparate cost elements:
everything from the cost of aperating the network (network

opex) to the cost of sales and marketing, business support

services, power, leases and property taxes (collectively over-
head or SG&A). And because each service provider operates

differently—there are no standards for how many lawyers,

JERAL COMMUNICATIONS COMMISSION {1
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administrative-support staff or network technicians a company
needs to hire per mile of plant or number of customers—itis
not possible to caleulate opex in a “bottom-up”™ approach.

To find a reasonable approximation of the opex associated
with these networks, the team compiled publicly available
data sources and ran a series of regressions. These regressions
calculate the relationship between opex and already-calculated
quantities like revenue or network capex (see CostQuest docu-

mentation for more information). Separate v sions are run

for cable, teleo and wireless companies: for each network type,
opex is broken out according to the categories available in the
data sources.

For each opex category, the analysis calculates the primary
driver (i.e., the known quantity that most strongly correlates
with the opex category). Thus some opex categories, like telco
network opex, are driven off of network investments; wire-
less tower operations costs are driven off site counts; while
other costs, such as marketing or bad debl, are calculated as a
function of revenue. The ratio between the driver and the opex
category (the coefficient of the regression) is calculated for dif-

ferent size operators in different geographies, though insome
cases the impact of these factors is negligible.

Using this approach to estimate the real-world opex of

actual companies (the same opex and companies that formed
the source data) suggests that the approach is reasonable,
Variations between the calculated and actual values of opex
ranged from less than 1% to roughly 10%, depending on the
cases studied.

Throughout the caleulations described above, we assume
that the opex associated with large telco and wireless providers
is appropriate. I one instead assumed that a small telco and

small wireless operator provided service, the gap would grow to

£26.4 billionAs ¥

ROADBAND AVAILABILITY GAP 355
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IV.NETWORK
ECONOMICS

The United States has
broadband networ

adiversity of both wired and wir

le: which provides the vast major!
Americans with choices as to their broadband providers: most
homes have a choice between wired broadband provided by a
telephone network or a cable network. Telephone and cable

networks were o

rally built for and funded by voice and
both
speed broadband to much of the coun-

video services respectively; but now, through upgrade:

are able to provide higl
try. Large investments in these networks are being made to
further increase speed and capacit,

s in the most profitable areas
of the country. In addition to wired networks, there have been

significant investments in wireless networks to provide broad-
via satellite. Like wired broadband, mobile broadband is likely

band tervestrially via mobile and fixed wiveless networks or

to be provided over a network originally built for a different
purpose—-in this case mobile voice, Strong 3G mobile broad-
band adoption from smartphones, data cards and netbooks has
driven operators to commit to large-scale upgrades to their
wireless data networks using new 4G technologies. These new
4G technaologles (WIMAX and LTE) can be used to provide
broadband in higher speed mobile networ
ed/mobile networks. Due to high
satellites have primarily targeted cus-

fixed wireless

networks and even hybrid

costs and low capacity,
tomers in remote areas without other broadband options, but
recently developed high-throughput satellites may change this.

GBI TECHNIUCAL PAVER NO. )

BASIC NETWORK STRUCTURE

Exhibit 4-A is a diagram of the different portions of a broadband
network that connect end-users to the public Internet. Starting
at the public Internet, (1) content is sourced from various
geographies and providers, data flow through the first peering
point of the broadband provider (2), through the
aggregation point (4),
before being transported over either a wired or wireless “last

“middle mile”

aggregation point (3) and “second mil
mile” connection to the customer modem (5), which can either
be embedded in a mobile device or standalone customer premise
equipment (CPE), in the case of a fixed network. Once inside the
premises broadband is connected to a device (6) through either
wired or wireless connections {e.g. WiFi).

LAST-MILE TECHNOLOGY COMPARISON

We model the deployment economics of DSL/FTTN, FTTR
HFC, Satellite and 4G fixed wireless technologies. Each technol-
ogy is modeled separately using detailed data and assumptions.
Our model shows that fixed wireless and 12,000-foot-loop DSL
ing 4 Mbps down- and 1 Mbps
up-stream to the unserved areas of the country.

have the best economices in deliver

Fixed wireless networks have favorable economics in most

unserved areas, as the high fixed costs of wireless towers are

amortized over many customers. In the least dense areas,

particularly in mountainous tervain, however, there are few
customers per tower and wired technologies are more economi-
ired networks, 12 kilofeet (kft) DSL has
the best economics while still meeting the National Broadband

cally efficient. Among

Availability Target because it requires the least amount of
network replacement/building. Although satellite capacity is

Fochibir4-A:
Bastc Network
Structure

®‘

Public intemst

Inferret gateway
(peeting exchangd

DEFINITIONS

e 85030 coPOCH ]
Gastmie)

@ Public Internet content: Public Internet content that is hosted by muitiple service providers, content providers and other
entities in a geographically diverse (woridwide) manner

Internet gateway: Closest pesing point between broadband provider and public Internet for a given consumer connection

Link betwesn second mile and middle mile: Broadband provider managed interconnection between middle and last mile
Aggregation node: First aggregation point for broadband provider {e.g. DSLAM, cabie node, satelite, atc.)

Modem: Customer premise equipment (CPE) bypically managad by a broadbend provider 25 the ast connection point o the
managed netuork (e.9. DSL modanm, cable modem, sateflite modem, optical networking tarminal (ONT),
Constmer device: Consumer device connected to modem through internat wire or Wi-Fi (home netwarkmg), inciuding
hardware and software sed to access the Internet and process content (customer-managed)
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limited by the number of satellites, and latency can be an i

ssue

for some applications, the fact that co
population density makes it an attra
most remote areas of the country. We model FTTE HFC and

3-5 kft DSL as well, and even though the performance and reve-

sts are not dependent on
ctive option for serving the

nue opportunities are better with these technologies, they have
unfavorable economics in areas with low population density
relative to the other technologies mentioned, due to the high
fixed costs of building or replacing large parts of the network.
In order to accurately model each technology, we need
to understand both the technical capabilities as well as the
econemic drivers, First, we determine which of the network

technologies could meet end-user speed requirements. Then,
we collect detailed cost data required to aceurately model the

build of a network with the required network capacity.
we determine the incremental revenues that could be gener-
ated from each technology.

Finally,

Network Capabilities

The National Broadband Availability Target is download
speeds of ¢ Mbps and upload speeds of 1 Mbps. As we shall
L HPC

FTTP, fixed wireless and satellite networks in our network

see inlater sections, we dimension the DSL/FTTY

model to meet the Nationa! Broadband Availability Target.
Further, the sustained data rate capabilities of the networks are
comparable.

For example, we compare the streaming capacities of the

DSL, wireless, HFC and satellite networks as modeled in our

we consider a
h the maximum

s in Exhibit 4-B. For each of the ca
2 network

analy

fully s

bscribed network, 1.

prescribed subscriber capacity at the aggregation point nearest
. a DSLAM/
The details

for each technology will be presented in following sections. For

the end-users (a cell site in the case of wireless

backhaul for DSL and a spot-beam for satellite

this anatysis we assume the following: for wireless, anetwork
of cell sites with 2x20MHz of spectrum, cach with 650 sub-

seribers;t for DSL, a network with about 550 subseribers® being

served by a Fast-E second-mile backhaul link.

The exhibit shows the percentage of subscribers in each
network that can simultaneously experience video streams
of various rates. Thas, for example, we estimate that 20-37%
of the wireless subscribers in the cell site can simultanecusly
enjoy a 480 kbps video stream.® For DSL and next-generation
So,
each of the networks as dimensioned has comparable capa
bilities. We note that the capacity of an under-subscribed or
under-utilized network will, of course, be higher. Thus, for ex-
ample, if we used a Fast-E backhaul to serve a single 384-port
DSLAM, then nearly

satellites, those numbers are 37% and 35%, respectivel

of subscribers can simultaneously
enjoy a 480 kbps video stream.

However, the methods by which each technology can expand
to meet growing capacity demand in the last mile differ. For
example, with DSL, increased demand can necessitate two
types of capacity upgrades that have very different remedies.
First, when speed needs for a given user exceed the loop length
capabilities ona DSLAM port (unshared network portion), the
DSLAM is extended closer to the user so that the shortened
copper loop can provide higher speed. This will involve fiber
extension, electronics upgrades and significant outside plant
reconstruction and rearrangement. This can be a very costly

Exhibit -5
Streaming Capacity
of Modeled
Broadband
Networks?

100 100 100 100
oy

128Kbps video

treams in a fully

256Kbps video

FWA
Bos
T sateflite
B v

480Kbps video TDOKBpS video 1Mbps video

network

Percent of subscribers of second aggregation point
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process that involves many aspects of “new” construction, such
as pole transfers/make-ready costs, fiber trenching and general
overbuild of portions of the cutside plant. And second, if the
capacity expansion is a result of aggregate demand growth
among the users sharing the second-mile backhaul of the net~
work, and not the last mile, one only needs to upgrade DSLAM
ports and increase backhaul capacity. Undoubtedly, this carries
significant cost, but is velatively straightforward as it primarily

invelves electronics upgrades

In the case of HFC, RF signals for data transmission are

modulated onto coaxial cables and shared anmong all of the
subscribers who are connected and active on the coaxial por-
tion of the HFC network. Therefore, the last mile is a shaved

resource. One process for capacity expansion is cable node split-

ting, which involves electronics upgrades similar to DSL but
often also requires significant outside plant reconstruction and
rearrangement. Thus, it involves many aspects of “new” cable
construction, such as pole transfers/make ready costs, fiber
trenching and general overbuild of portions of the outside plant.
While this proc:
it is well understood and has been practiced for s

s not without significant cost and lead time,

everal years.

c s number of other often-used methods for
od in the HFC section.
Similarly. the last mile is shared in FTTP/PO?

In addition, there ar

increasing capacity as will be discuss

networks,
More precisely, optical signals are modulated onto fiber optic

cables, which are then distributed to individual homes between

the PON splitter and the home. Capacity expansion is again a
matter of upgrading electronics either at the headend, home or
both, and certainly requires rearrangement of PON splitters
and other passive outside plant equipment but does not require
afundamental design and architecture change.

In the case of wireless communications, the primary shared
resource in the last mile is the R¥ spectrum. Multiple wireless
devices, such as mobile phones and wireless data cards, simul-

taneously transmit/receive over the same shared spectrum.

In fact, an average cell site covers more than 4,000 people,

Az we will see later,

often referred to as POPs or populatior
the wireless networks that we model to deliver broadband will
be capable of serving up to 650 homes per cell tower using a

paired 2x20 MHz® of spectrum. Capacity expansion in the last

mile typically Involves using more spectrum or adding more
cell sites or both.” Since wireless spectrum is a scarce resource,
wireless capacity expansion can be expensive, involving many

of the high costs of outside plant/tower construction, ete.
ilar to wired technologies discussed above), unless the provider
has adequate spectrum holdings. With adequate spectrum,
however, capacity expansion is straightforward and relatively
inexpensive. Specirum needs in unserved rural areas—with

low population densities—are expected to be Hmited. Given
the amount of spectrwn currently available and the additional

COMMISETON
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spectrum likely to become available in the next several years;
we expect that capacity expansion in wireless should be rela-

tively inexpensive in these areas.

Capacity expansion with satellites will ultimately involve
launching additional satellites which are capable of providing
more total bandwidth and higher spatial reuse of the available
spectrum. New launches, however can cost up to $400 million
and reguire potentially long lead times, as will be discussed
later in this chapter,

All of the technology comparisons in this chapter are based
on network builds that can meet the target, with an effec-
tive busy hour load assumption of 160 kbps (see later section
on Network Dimensioning). A fundamental tenet is that the
networks have been modeled such that users will receive an
equivalent level of service and performance whether they are
serviced by the fixed wireless 4G access network or a 12 kft
DSL architecture.

Cost Comparison
Our model allows us to caleulate the relative cost structure
of different last mile technologies as a function of population

density i rved areas. As shown in Exhibit 4-C, the costs

associated with all technologies are competitive in the high-
est densities and diverge as we move toward lower population

densities. Note that Exhibit 4-C represents the present value of

sts, not the gap associated with each technology.

HFC and FTTP costs are comparable and both are among
the most costly in all densities. As one might expect, the cost of

running a new connection to every home in low-density are

very high, In effect, carriers face the cost of deploying a green-
field network in these areas,

Short-loop FTTN deployments (3,000~ and 5,000-foot
loops) realize some cost savings relative to FTTP from being
able to avoid the last few thousand feet of buildout. These sav-
ings are particularly valuable in denser arcas where operators
are more likely to find more homes within 3,000 or 5,000 feet
of a given DSLAM location. At the other extreme, in the least-
dense areas, where a carrier might have only one customer
within 3,000 feet of a DSLAM location, 3,000-foot FTTN is
actually more expensive than FTTP; a fiber drop is less costly
than a DSLAM. Longer-loop (12,000-foot) DSL is particularly
low cost in higher-density areas, where the cost of a DSLAM

can be amortized over more customers.

Wireless solutions are among the lowest cost solutions and
wireless costs grow less quickly as density falls. As discussed in
Chapter 3, and in more detail below, a major driver of wireless
cost is cell siz

The assumptions made about cell size in hillier
terrain are larger drivers of cost than density; however, when
ordering census blocks by density, as in Exhibit 4-C, this effect
is averaged away and lost. More detail about the impact of cell

TH
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size on cost is included later in this chapter.

‘xhibit 4-C includes only costs, both capex and ongoing

hat enable

sts, and does not include revenue. Technologies
higher revenue could have lower investment gaps than costlier
alternatives. Thus, it is possible that FTTP deployment could

have alower investment gap in some census blocks than FTTN

or wirele
rate and ARPLL wireless often will have alower investment gap
000-foot-DSL solution.

In addition, given the assumptions made about take

than a less-cost

However, as noted in Chapter

2valuating the economn-
s block
makes little sense. Counties or other service areas draw

small as a ceng

ics of technologies over ar

census blocks from across multiple densities. Therefore this
revenue-driven advantage is muted when census blocks are
aggregated into counties or other service areas and wireless
and 12,000-foot-Toop DSL are the lowest investment-gap ter-
restrial solutions overall.

TECHNOLOGIES INCLUDED IN THE BASE CASE

As seen in Exhibit 4-C, our model indicates fixed wire
and 12 kft DSL are the low-cost terrestrial solutions tha
capable of delivering speeds consistent with the Broadband

Availability Target in unserved areas. We will focus on those

technologies and satellite the next three sections, before

returning to those technologies with higher deployment costs.

Wireless Technology
The fir:

commercial car-phone service in 1946 but the first commercial

mobile networks were built when the FC

S approved

cellular telephony service in the United States came in 1983 us-
ing AMPS technolo

v. AMPS was an analog phone service that

as 2008. As wired communications started going digital in the
1980s, so did wireless telephony. In the 1990s there were four
different 2G digital wireless technologies used in the United
States: CDMA-based 1S-9: MA-based [8-54 {often called
Digital AMPS or D-AMPS), and iDEN. Initially, these
technologies provided voice services and some limited circuit-

switched data services like SMS with peak data rates of 9.6
kbps.
CDMA and GSM became the predominant technelogies

in the United States, with more than 71% of subscribers in
20047 For GSM, the first real
data services was GPRS, which was later veplaced by EDGE.
Even with EDGE, the average data rates were still only 100-
130 kbps. The big step towards mobile broadband for GSM
ame with UMTS or WCDMA, a CDMA-based air
interface standard; average user data rates were 220-320
kbps. Over time, the standards bodies created HSDPA for the
downlink and HSUPA for the uplink, collectively referved to
as H8PA today. U
ible,® allowing G

s packet-based

providers

v data rates of up to several Mbps became

po
service. See Exhibit 4-D.

Like GSM, CDMA rapidly evolved, first into CDMA2000
IxRTT which delivered peak data rates of 307 kbps and later
into CDMA2000 EV-DO thatis capable of delivering datarates
of up to 3.1 Mbps.

There are two competing 4G standards that can be used
in wireless broadband networks:® LTE, which is an evolution
of the GSM family of standards, and WiMAX. Both of these
technologies use OFDMA modulation instead of CDMA and,
as such, are not backward compatible with either HSPA or
EV-DO. The 4G technologies are only beginning to be de-

-family providers to offer true 3G

wwas still in use in some regions of the United States as recently  ploved and adopted. In fact, LTE. one of the most anticipated
Fxchibit £-C: 50,000
Present Value of 45,000
Total Costs for All 40,000
Technologies in 35,000
Unserved Areas ™ 30,0004
25,000
20,000
15,000
10,000
5,000

Frd

Ordered by unserved housing-unit density

6th 8th Sth Least

Dense
Decilas of Cansus Blocks
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4G technologies, has yet to be commerdcially deployed in the

United States as of the time of this writing, while WiMAX cov-

ers less than 3% of the population®

Evolution of the Performance of Wireless Technologies
As wireless technologies have evolved, so have their perfor-
mances. In a broad sense, with every evolution the industry
has achieved higher peak throughputs, improved spectral
efficiencies and lower latencies. Additionally, with 4G the
wireless signal can be transmitted over wider bandwidths of
up to 20MHz"
network capacity. while letting the user experience higher data
rates. Additionally, 4G uses a native, all-1P architecture, thus
benefitting from the technology and economic efficiencies of

hich further incre nd

s spectral efficiency

1P networks.
The most tmportant dimension of performance—at least as

far as capacity of the wireless network is concerned--is spectral

I

ency, which is the number of bits/second that a sector can

Wireless Multiple Access 101

In any wireless network with multiple users, those users
must share the wireless communication channel. Different
technologies use different schemes for sharing the channel;
these schemes are commonly referred to as multiple access
schemes. One such scheme is Time Division Multiple Access,
or TDMA, which divides the channel into multiple time slots,
allocating each to one of many users, The users then com-
municate with the base station by transmitting and receiving
on their respective time slots. TDMA is used in GSM/GPRS/
EDGE as well as the eponymous TDMA 1S-54 standard.

Another scheme is Code Division Multiple Access or
CDMA, It uses spread-spectrum technology for sharing the
physical communication channel between the users. More pre-
cisely, in CDMA, the signal to and from each user is modulated
using a uniquely assigned code. This modulated signal on the
assigned code is spread across far more bandwidth than the
bandwidth of the data being transmitted. This allows multiple
users to simultaneously transmit or receive cornmunication
signals on the channel, which are then separated at the base
station using the codes. CDMA allows for greater spectral
efficiency than TDMA where communication to each user
takes place in a uniquely assigned time slot. All 3G technolo-
gies, EV-DO and UMTS/HSPA, use CDMA, as does 1S-95 and
CDMAIXRTT.

Finally, in Qrthogonal Frequency Division Multiplex Access
or OFDMA, data transmission occurs on a set of orthogonal
sub-carriers assigned o each user; the sub-carriers are then
modulated and transmitted using conventional modulation
techniques. OFDMA has emerged as the multiple access tech-
nique for 4G technologies™

PELDHEAL COMMUNIC
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transmit per hertz of spectrurm. As such,
drives average downlink data capacity of a cell site linearly.

pectral efficiency

Exhibit 4-E shows the evolution of the average downlink and
uplink data capacities of a single sector in a three-sector cell
site for the GSM family of standards.'®

Note that there is no known analytic form for Shannon
capacity for a multi-user, multi-site wireless network today.
However, one can estimate the Shanunon limit for a single

uger on a single cell site. Further, scheduling efficiency gains

from multi-user scheduling are well understood.” One can

therefore estimate the ea

ity of a multi-user, multi
network.” But, this estimate does not take into account po-
tential future gains in wireless technology and networks from,

for example, coordinated transmission of data to users from

multiple cell sites. Nonethel this estimated limit suggests
and the ability of networks
to cheaply improve performance or capacity—will likely be
limited in the future.

Infa

that gains in spectral efficienc,

s illustrated in Exhibit 4-E, we estimate that the

latest release of the LTE standard brings us to within 25% to

30% of the maximum spectral efficiency achievable in a mobile
network. Going forward, improvements in spectral efficiency
are likely to result from techniques that include the use of new
netsvork architectures and multiple-antennas.® Specifically:

» Multiple-antenna techniques, such as spatial multiplex-
ing in the uplink and improved support for beamforming
» Network enhancements:

» Coordinated transmission of data to users from mul-
tiple cell sites
» Relays or repeaters to improve coverage and user
experience at cell edges with low additional infrastruc-
ture cost
» Carrier or spectrum aggregation to achieve higher user
burst datarates

The 4G network architecture represents an evolution ag

3G networks, having evolved from legacy 2G architec-
tures that were primarily designed for circuit-switched traffic,
were hierarchical in design and included many more network
elements. 4G, on the other hand, optimizes the network for
the user plane and chooses IP-based protocols for all inter-

faces.® The result: a much simpler architecture with far fewer
network elements. Not only does this reduce capex and opex

for 4G network:
network latenc
I the Internet data transport protocol, is divectly impacted
by latency
improved user experiences,

s velative to 3G, but it also means reduced

see Exhibit 4-F The performance of TCP/

o that reduced latencies translate divectly into

BROADBANT AVAILARILITY GAF 63
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4G Deployment PMans
fxhibit 4-G shows projected 4G deployment plans for major
carriers in the United States based on public announcements.®
Verizon Wireless has the most aggressive deployment sched-
ule for LTE. Tt plans to build out to 20 to 30 markets in 2010,
extending to its entire EV-DO footprint by 2013-~thus reaching
more than 93% of the U.S. population.

AT&T has announced
that it will be trialing LT in 2010, then rolling it out com-
mercially in 2011 Sprint plans to deploy WiMAX through its
partpership with Clearwire. WiMAX has beenrolled outina

few markets already and Clearwire announced plans to cover

120 million people by the end of 2010. With carrievs in the
United States and around the world making these commit-

nt benefits of

ments to deploy 4G, we expect it to have signi
scale: a robust ecosystem, strong innovation and substantive
cost savings.

Given the superior performance of 4G and the likely exten-

sive 4G coverage by 2013, we shall imit our wireless analy

QBT TECHNICAL PAPER NO. 1 QHAP

to 4G technolog
certainly not to pick technology
that other wireless technologies, su

in the rest of this document. Qur goal is

winners, and we recognize

o
radios and even 3G, will be important parts of the broadband

as WiFimesh, cognitive

solution, However, these technologies are unlikely to deliver

a cost-effective and reliable wide-area broadband experience

consistent with the National Broadband Availability Targetin
unserved communities, To the extent these technologies offer
appropriate service at comparable or fower prices, they will

certainly play arole.

Fixed Wireless Access (FWA) Networks
By FWA network:
fixed CPEs in addition to (or, possibly, even instead of) mo-

we refer to wireless netwaorks that use

bile portable de FWA solutions have been deployed as a
s technologies. For example, FWA
networks are being used commercially in the U.S. by Clearwire

with WiMAX and Stelera with HSPA, and globally by Telstra

substitute for wired ace

Exhibit 4-F
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with HSPA. In addition to the larger providers, theve are hun-
dreds of entrepreneurial and independent Wireless Internet

Service Providers (WISPs) who provide fixed wireless
to at least 2 million customers in rural aveas. including many
s companies,® Such

services

areas not covered by the national wireles
deployments are particularly attractive in areas where wired
competitors do not exist or have inadequate capabilities.
Fundamentally, FWA uses {ixed CPE to deliver better per-
formance by improving end-user signal quality, Examples of

technigues that allow fixed wireless to provide superior perfor-
mance compared to mobile broadband include:

» CPE techniques:

» Using a higher power transmitter than would be pos-
sible with a battery-powered end-user device in order
to improve the upstream data rate and/or increase the
coverage area

sing large high-gain antennas along with external

mounting to decrease building loss and farther im-
prove both upstream and downstream data rate and/or
increase the coverage area
» Placing the antennain a favorable location to achleve
line-of-sight or near ine-of-sight to reduce path loss
» Base Station techniques: using stronger power awmplifiers
and multiple antenna techniques in order to increase the

coverage avea and/or capacity

These techniques are broadly applicable to most spectrum
bands aund to both 3G and 4G technologies, As such, generally
xed and mobile

speaking, FWA networks can support both
traffic, with fixed CPEs improving the performance of fixed
service relative to mobile.

s to provide fixed broadband service to
esofa

Our objective

homes; 80, we have used the performance character
FWA network in our network model. I what is to follow, unless
otherwise mentioned, the term wireless network will refer to ¢
FWA network.

Complexity of Analyzing Wireless Networks

{tisimportant to recognize that a wireless network has several
layers of complexity that are not found in wireline networks,
each of which affect the user experience and, therefore, network
buildout costs and the investment gap. For example, the location
of the user relative to the cell site has a significant impact on data
., farthest from the

rates. More precisely, those at the cell edge,
cell site, will have much lower signal quality than those closer to
well; thus, at
legradation

it. And as signal quality drops, throughput drop:
xperience move than 60

the cell edge a user may
in data rates velative to the average experience within the cell.

Another factor affecting user experience is the fact that

66 ¥ ERAL COMMUNICATIONS COMMISS
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wireless spectrum is shared by all the users in the cell. As s

result, a uger can experience significant variations at the same
position in the cell depending on temporal changes in capacity
demand (or loading).

There are other factors that lead to a heterogeneity of user
experience, For example, the wireless signal itself undergoes
different levels of degradation depending on terrain, user
in-car). Further,

mobility and location (indoors vs. outdoors v
there iz a wide range of end-user device types, which vary
in their peak bandwidth capabilities, have different types of
antennas, form factors, ete. Rach of these factors can lead to a
different user experience under otherwise identical conditions.

Consequently, analysis of the performance of wireless net-
works requires a statistical approach under a well-defined set
of assumptions, We shall describe the assumptions behind the
parameters we tsed in our wireless network model. However,
it iz possible that the parameters in an actual network deploy-
ment are different from those that we estimated. Improving
the accuracy of our estimates would require s RF propagation
analysis in the field—an extremely ime-consuming and ex-
pensive proposition that is usually undertaken only at the time
of an actual buildout. And even that approach will not always
capture some effects, such as seasonal foliage.

Approach

Exhibit 4-H is a schematic that lays out our approach to analyz-
ing the cost of the network buildout. The cost of the network, as
driven by the number of cell sites required to deliver

shown, is
broadband service and the cost of building, operating and
maintaining each cell site.

The number of cell sites required to serve an areais fun-
damentally dependent on capability of the technelogy. Using
the performance of LTE networks, we dimension cell s

sites to
deliver downlink and uplink speeds of 4 Mbps and 1 Mbps,

respectively, intwo steps:

» First, we ensure that the cell sizes are dimensioned to
provide adequate signal coverage;

limitations, the propagation losses within the coverage

absent any capacity

area are constrained and. therefore, the received signal
strengths are adequate for delivering the target data
indicates that the uplink requirement

rates. Qur analy
is the driver of coverage limitations,

» Next, once we have ensured adequate signal coverage, we
ensure that each cell site has sufficient copacily to meet the
traffic demand. We achieve this by constraining the maxi
mum number of subscribers per cell site. As mentioned in

i

Network Dimensioning, we only consider the downlink ca-

requirements—and not the uplink—for our analysis,

pacity
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Following that, we present the economics of a wireless

network. In particular, we analyze the influence of factors like

spectrum, terrain and downlink capacity on wireless econom-

ics. We also discuss in detail the factors that influence the cost
of building and operating a cell site, namely tower lease/con-
struction and backhaul for cell sites.

Dimensioning the Network for Coverage

The method of determining the maximum cell radius to ensure
sufficient coverage in the modeled network is driven by three
key factors (see Exhibit 4-1):

» Broadband rate targe
gets: Link budgets allow us to calculate the Maximum

s and the corresponding link bud-
Acceptable Propagation Loss (MAPL) of the transmitted
signal such that the received signal quality is adequate for
achieving the target data rates.

» Spectrum bands: The propagation characteristics of spec-
trum bands are different, thereby impacting cell radius.

» Terrain: It plays an important role in radio propagation.

Simply put. mountains and hills block wireless signals; so
areas with rougher terrain require smaller cell radii than

areas with flat terrain.

Link Budgets

Tn order to deliver uplink speeds of 1 Mbps within 90% of the
cell coverage area in a FWA network, the maximum acceptable
propagation loss (MAPL) is 142 te 161 dB: see highlighted text

QBT TECHNICAL PAPER NO. 1 CHAPTER 4

in Exhibit 4-J. By contrast, the MAPL in a mobile environment
18120 to 132 dB. [n other words, higher power CPEs with direc-
tional antennas placed in favorable locations in a FWA network
yield gains of more than 20 dB over mobile devices.®

For our target data rates, it is the uplink that drives coverage
limitations; i.e., the cell radius limits imposed by the uplink link
budget calculation are smaller than the radii required to ensure

adequate downlink received signal strengths. A cell radius
small enough for a 200 mW handheld device or a 500 mW FWA
device to deliver adequate signal strength to the base station

is also small enough for a 40 W (macro) base station to deliver
more than adequate downlink signal strengths.

Loosely speaking, unless the downlink and uplink require-
ments are move asymmetric than the power differential, the
significantly higher power at the base station implies that
adequate uplink coverage should result in adequate downlink
coverage.®

Impact of spectrum bands

Celtular service today typically operates in one of several
bands: from 700 to 900 MHz; from 1.7 to 2.1 GHz: and from
2.5 to 2.7GHz (see Chapter 5 of National Broadband Plan for
details). Generally speaking, in this range of frequencies lower
frequency signals suffer lower propagation losses and there-
fore travel farther, allowing larger cell s
signals also penetrate into buildings more effectively. Thus, for

es. Lower {requency

example, the Okumura-Hata model® predicts that the radius of
rural cells in the 700MHz band can be as much as 82% greater

Exhibit 4-1:
Approach for
Analyzing Cost of
FWA Network

Broadband térgeis:‘: :
-4Mbps dovin/IMbps ip

Technology capabitities
determining cell site
dimensioning to provide:
sAdequate coverage and
«Adequate capacity

Key factors influencing
cost of cell site:

“Tower lease/construction
«Second mile backhaul
sTower electronics

Key factors influencing
coverage:

+Fixed CPEs

+Spectrum band

»Terrain

Key factors influencing
capacity:

»Fixed CPEs

«Internet usage
characteristics
«Spectrum aflocation
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than in the PCS band for comparable coverage. In suburban ar-
eas this benefit is 105%, while in urban aveas the improvement
eater than 140%. That makes lower frequency bands better

suited for coverage and deployments in rural areas.

Tetrain classification and maximum cell size
Terrain plays an important role in radio propagation, an effect
that cannot be captured using propagation loss models such as

the Okumura-Hata model.® Sinee mountains and hills block

wireless gignals, areas with rougher terrain require smailer cell
radii than areas with flat terrain.

To account for this effect of terrain, we classified terrain
into each of the four categories shown in Exhibit 4-K. More
prec fy each Census Tract
{CT),* based on elevation variations across one square Km

grids, into one of the four categories.

L we used G118 data to clas:

Exhibit 4-1:

Methodology
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Recall from the discussion of link budgets that the

Maximum Allowable Propagation Los

(MAPL) for achiev-

ing our target broadband speeds is 142--161 dB. We use RF
planning tools” (see Exhibit 4-M) to estimate the cell radius
for each tevrain type that will keep propagation losses within

221
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bounds.

allowing for possible propagation loss
in green in Exhibit 4-M correspond to are

¥ More specifically, we choose the MAPL to be 140 dB,

due to foliage.” Ar

as with adequate sig-

nal coverage. The results of this analysis are shown in Exhibit
4-1, for the 700MHz band.

Classification of Terrain ;:Terrfa‘in}ypé‘ 32:3?5‘ ?r:"elfa:rz? SSP ?0\‘;: : ;Exa‘rhplg‘s‘ o
of Census Tracts Flat <20 Topeka, Kan.; SD =12
King City, Mo,; SD =19
Rofling hills 20to 125 Manassas, Va,; SD = 41
Lancaster, Pa,; SD = 45
Hilly 12510 350 Lewisburg, WV, SD = 167
Burlington, Vt; SD =172
Mountainous = 350 Redwood Valley, Calif.; SD = 350
Fxhibit -1 Temantee : Earples | Maximim eelliadiis Ghiles)
Maximum Cell Radius Flat Topeka, Kan, § S
Jor Adequate Coverage King City, Mo,
inthe 700MHe Band Rolling hills Monasans, Va, S
Lancaster, Pa,
Hifly Lewisburg, WV, 3
Burlington, Vt.
Motntainous Redwood Valley, Calif. 2

Exhibit 4-3:
Propagation Loss for
Different Terrain Types
at 7O00MHz®

Flat terrain
Celi radius: 8 mifes

8 Excellent signal quality (PL < 140dB)

Rotling hills
Ceif radius: $ mifes

Average signal quality (140dB < PL <150dB)
Poor signal quality (PL > 150dB)

Hilly
Cel radius: 3 miles
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We show a terrain map of the continental United States in caverage to them. Note that only around 13% of housing units
Exhibit 3-X; average cell radii for each county based on the (HUs) are in hilly or mountainous areas.
classification in Exhibit 4-L for the 700MHz band are shown Finally, the propagation characteristics of the spectrum

in Exhibit 4-N. Finally, Exhibit 4- O quantifies the number band clear
of households by the cell si

impact coverage. But, spectrum availability

zes required to provide adequate does not play an explicitrole in our analysis. Certainly the

Fxtibit 485
Average Cell Size in Fach County (in miles)

Hawaii
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aggregated uplink capacify at a cell site improves with spec-
trum, but the only way to increase the maximum achievable
data rate for a specific useris to reduce cell size. In other
words, site counts will increase if we increase the uplink data
rate requirement; adding more spectrum will not alleviate the
problem.

Dimensioning the Network for Capacity
Hxhibit 4-P shows that subscriber capacity of the wireless net-
work depends primarily on the following:

» Broadband requirements and traffic characteristies. The
first represents the National Broadband Availability
Target of 4 Mbps downlink while the latter is a charac-

terization of the demand for network capacity, generated
by the subscribers on the network (see also Network
Dimensioning section).

» Spectrum allocation. Loosely speaking, if spectral effi-
ciency of the air interface remains unchanged, capacity of
the wireless network grows proportionately with spee-
trum atlocation.

» Fixed CPE with directional antennas. Specifically, the im-
provement in signal quality and data rates resulting from
using directional antennas at CPE.

We then use the performance of UTE networks to determine
the maximum subseri
Importantly
se Ratio (S

pacted by increasing the transmi

ber capacity of the FWA network.
gnal to Interference and
VR)* in the downlink is not s

gnal quality or

7

nificantly im-

on power in cells that are
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not coverage {i.e., signal strength) limited. This is because sig-
nal attenuation depends on the distance from the transmitter,
so that SINR depends on the distance of the user from the serv-
ing™ cell site relative to the other interfering cell sites. So, if we
ion power of all cells similarly, both received

increase transmi
signal power and interference power increase proportionately
and the net improvement in 8INR is small. Correspondingly,

reducing the radins of all cell sites proportionately also has a
relatively small impact on SINR distribution.

Requirements and Traffic Characteristics

Exhibit 4- Q) shows our estimate of the maximum number
of subseribers in a FWA cell site for different spectrum al-
locations® This estimate includes the impact of directional
antennas in fixed CPE as discussed below.

As noted in the section on coverage, cell radii are chosen to
ensure that the signal quality is adequate for delivering 4 Mbps
downlink and 1 Mbps uplink. However, since spectrum is a
shared resource, we must ensure that the network is also capa-
ble of providing sufficient capacity to deliver these speeds. The

approach to sizing the number of subseribers therefore is to
first characterize network usage using the Busy Hour Offered
Load (BHOL) metric; see Network Dimensioning for details.

We agsume the BHOL per subseriber is 160 kbps. Then, we use

the performance of LTE networks to determine the maximum
number of subscribers per cell site for different spectrum al-
locations such that users achieve the broadband-speed target
95% of the time when the BHOL is 160 kbpst

Note that we achieve our target downlink datarate by

limiting the maximum subscribers per cell site, which canbe

Cxhibit 4-0:
Coverage of
Unserved Housing
Units by Cell Radius

Percent of Housing Units

ERERAL COMBUNICATION
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interpreted to be alimit on cell size. But we remarked earlier
that we cannot increase data rates by reducing cell size—a
seeming confradiction. The resolution is that reducing cell size
does not improve signal quality unless it results in a redue-
tion in the number of subseribers per cell site. For example,

th 100 subscribers each will
not be materially impacted if the cell radius of each is 1/2 km

the user-experience in two cells

instead of 1 km. Since the load on the network will not change

in either case, the utilization is unchanged as well. If we now

introduce two additional cells into this hypothetical network,

such that each cell has 50 subscribers, then we will see an im-

proved user experience because fewer subscribers in each cell
will imply reduced load in each cell. That, in turn, will reduce
cach cell's utilization and, thereby, improve signal quality and

end-user datarates.

So, we cannot preseribe a maximum cell radiug to achieve a

target downlink data rate (because population density across
geographies is not uniform). But we can limit subscribers per
cell to achieve target speeds.

Fixed CPE with directional antennas
Using {ixed CPE with directional antennas can result in more
ciency over CPE with
ant

than a 75% improvement in spectral of]

onmi-directional antennas® More signi s the gainin
in Exbibit 4-R.
Specifically, the chart on the left shows the improvementin
SINR distribution in the cell site when the network has CPE

with directional antennas instead of omni antennas. For

data rates at the cell edge. We illustrate this

i
Methaodology for
Dimensioning
Wireless Networks
o Provide Adequate
Capacity

Ixhibit 48

Reguirements and traffic

characteristics
;;Brb\a‘d;bar‘tc‘i target:
avbps downlink.

- Internat usage:
characteristics:

Fixed CPE with
directional antennas

LExhibit 4-(:

A Q2 750~
Maximum

Number
of Subscribers

Per Cell Site in

an FWA Network
with Directional
Antennas at the
CPE#

450

2x10 MHz aliocation
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example, nearly 35% of users in a network with omni antennas
have a SINR of 6 dB* or
users in a network with directional antennas have a8INR of ©

orse. By contrast, less than 1% of the
dB or worse. The significant boost in signal qualityvis aresult of
(a) improved signal reception with the higher antenna gain of
a directional antenna and {(b) reduced interference due to the
increased interference rejection possible with such antennas.
This improvement in SINR directly translates to better data
rates. For example, if a CPE with an omnidirectional antenna
experiences a data rate of -3 Mbps, then a CPE with a direc-
tional antenna will experience an average of ~0 Mbps under
otherwise identical conditions

Spectrum aliocation

We mentioned above that lower spectrum bands arve better suit-
ed for coverage. Higher frequency spectrum, on the other hand,
is better suited for capacity by deploying Multiple Input and
Multiple OQutput, commonly referred to as MIMO,® solutions.
This is becaus

smaller antennas can be used at higher frequen-
cies and multiple antennas can be more easily integrated into

handsets constrained by form factor. As such, deployments

in these bands can have higher spectral efficiency. Thatis not
to say that MIMO cannot be deployed in the lower frequency
bands; rather, MIMO solutions are more practical and cheaper
in the higher bands.

In our model, we assume 2x2 MIMOY which is casil
mented inthe 700MHz band in a FWA network.
The importance of spectrum towards ensuring a robust

imple-

mobile broadband future has been discussed at length in the

ORI TECHNICAL PAPER NO. 1 CHAPTER 4

Chapter 5 of the NBP. In this section, we discuss how spectrum

availability impacts subscriber capacity. For convenience, we
shall assume the propagation characteristics of the 700MHz
band for this discussion.

In Exhibit 4- Q, we saw that the capacity of a network with

two paired 2x10MHz carriers™ is twice that of a single 2xI0M1z
carrier. That should not be surprising. Interestingly, however,
the capacity with asingle 2x20MHz carrier is 20% higher than
This is, in part, due to the better
ible with the first option (using the

with two 2x1I0MHz carrier:

statistical multiplexing pos
sarrier)
the second option once carrier/spectrum
duced in the LTH standard.

Kxhibit 4-8 shows the spectrum needs in 2020 and 2030 for cov-

wider ost of these gains will also be achievable with

aggregation is intro-

88

erage cell sites in the unserved regions of the United States. Recall
that coverage cell sites provide adequate downlink and uplink

coverage (L. Mbps/1 Mbps downlink/uplink speeds at the cell

edge); however, depending on the number of households within the

cell site, it may not have enough capacity to meet the traffic needs.
For our baseline model, we assume that 2x20MHz of spec-

trum is available per cell site. So, as the {igure shows, in 2020,

949 of the coverage cell sites will also have adequate capacity.

The remaining cells need technigues such as cell-splitting or

G-sector cell sites to increase capacity.

As the uptake continues
to increase, the spectrum needs will also increase, as shown by
the chart on the right.

This analysis is based on an average BHOL per subscriber of
160 kbps. Higher data usage than that will indeed iner

Ase spec-

trum needs, Stll, the analy: hows that spectrum needs are

§1

Exhibit 4-R:

Impact of SINR distribution in a cell with directionat
Directional antennas compared with omni antennas.
Antennas at CPEon

SINR 5

e Omni antennas
= Directional antennas

Gain in data rate achiovable with a directional
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relatively modest, due to three reasons. First, we used a FWA
network, which has higher capacity than amobile one. Second,
the population density in the unserved regions is very low—less
than 10 HUs per square mile. Consequently, the number of sub-

B

ibers per cell site and the traffic demand per cell site are also
. Finally, the uplink coverage requirement of

1 Mbps resulted in a much higher cell site density than would
otherwise be necessary, which further reduced the number of
te.

relatively modes

subscribers per cel

We end this discussion on spectrum availability by con-
trasting the difference in impact spectrum has on uplink and

downlink dimensioning:

» In order to achieve a target uplink user data rate, we limit
the maximum cell radius to ensure sufficient coverage.
And while propagation characteristics of the spectrum
band are important for our calenlation of maximum cell

radius, spectrum availability has little impact—the uplink
signal received at the cell tower, not the availability of
spectrum, is the limiting factor.

» Inthe downlink, on the other hand, we are limited by cell
site capacity. We can either reduce the cell size to match
subscriber demand with capacity, or we can add spectrum
to the cell site, because more spectrum implies more
capacity. The first option {s more expensive, because the
incremental cost of using additional spectrum at a cell

site is smaller than the construction costs associated with

cell-splitting if spectrum is available.

Therefore, the overall impact of spectrum availability on

network buildout depends on the evolution of downlink and
uplink usage characteristics. Specifically, let us consider two
exireme scenarios:

» Extreme uplink usage: If uplink usage were to evolve
disproportionately faster than the downlink, then the
only way to dimension the network would be to re-
duce the cell size. In doing so, we reduce the number

of subscribers per cell site. That, in turn, automatically
reduces the downlink capacity needs per cell site so
that spectrum plays aless eritical role in the solution.
» Extreme downlink usage: If. on the other hand,
downlink usage evolves disproportionately fast-
er than the uplink, then availability of spectrum
can significantly mitigate the need for additional

cell sites. That, in turn, significantly reduces the

cost of network capacity expansion.

Second-Bile Backhaul

Akey requirement of wireless broadband networks is high-
capacity backhaul, a need that will only grow
and effective load grow. Today, even though 97.8%% of the ULS,
population has 3G coverage, most cell sites are still copper fed.

< end-user speed

For example, Yankee Group estimates that more than 80% of
xtel noted that
inits network, “most towers carry between one and three

cell sites are copper {ed.™ Further, Sprint !

Exhibit 4-5:
Spectrum Needs for
Cell Sites in 2020
and 2030, Based on
BHOLof I60 kbps
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Spectrum needs for cell sites, 2020
Percent of cell sites
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DS-1s” and that “almost no towers have more than five DS-
1
inadequate speeds for a well-subscribed 4G cell site; so, with-

This is important because copper factlities will ha

out adequate upgrades, backhaul can quickly become the choke
point of the network {see Exhibit 4-T). Additionally, both fiber
and microwave avoid some of the reliability problems often
found in dealing with copper-based backhaul. Said differently.
dimensioning adequate backhaul is one of the key drivers for
providing wireless broadband. As shown in Exhibit 4-T, for our
purposes we need backhaul capacity that can only be provided
by fiber and/or microwave.

In unserved areas, microwave point-to-point backhaul is a
potentially attractive alternative to fiber for providing second-
mile capacity at substantial cost savings relative to fiber. We
assume that microwave allows high-capacity connectivity at a
lower price by bypassing the need for a direct aerial ov trench-
based connection. For instance, a microwave link can provide
speeds of up to 500 Mbps over a distance of 20 miles™ at a typi-
cal equipment cost of roughly $50,000.%

By contrast, costs of new fiber construction depend heavily
on the distance to an existing fiber network and whether the

area has aerial plant available for connection. Costs can range
from approximately 811,000 to $24,000 per mile for aerial con-
struction and roughly $25,000 to 8165,000 per mile for buried
construction ® Many providers may prefer fiber regard
of the cost, especially in denser areas, because of its ability to

provide higher capacity per link and its inherent reliability.
Overall, when compared with new fiber construction, and

even with leased Ethernet links, microwave links can have a

QBT TECHNICAL PAPER NO. L CHAPTER 2

lower total cost for link distances greater than 1-2 miles®

Ethernet over Copper (HoC) may also be part of the
4G-backhaul solution. We did not include EoC in our
4G-backbau] caleulations for several reasons: fivst, as noted
above, there s often a limited amount of copper available;
second, the quality of that copper over the multi-mile distances
in rural areas is unknown; and third, for new cell-site construc-
tion, where there are no existing backhaul facilities, carriers
are Hkely to install fiber or rely on microwave.

Hybrid Fiber Microwave (HFM) backhaul architecture

Since microwave can be a cost-effective substitute for fiber, a
Hybrid Fiber Microwave (HFM) backhaul architecture would
yield significant cost savings in wireless networks relative to an

all fiber network (see Exhibit 4-U). Specifical s iHlustrated

in the exhibit, in an HFM architecture some cell sites rely on
microwave for backhaul, and only few cell sites are fiber-fed.
The fiber-fed sites serve as backhaul “aggregation points” for
the remaining cell sites. These remaining sites connect to the
fiber-fed aggregation points using microwave links, sometimes
using more than one microwave hop. For example, Cell site 3 s
fiber fed, serving as an aggregation point for the backhaul needs
of Cell sites 1 and 2. Further, Cell site 2 connects to Cell site 3
using one microwave hop, while Cell site 1 connects using two

(via Cell site 2). Such HFM architectures are already being used
by wirele
Lven though the microwave links now have reliability

service providers such as Clearwire, for example.®™

comparable with their wireline counterparts, an HFM network
that uses a large number of hops can lead to concerns about

Exhi T
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reliability. To see this, observe in Exhibit 4-U that the loss of
the micro
the loss of backhaul connectivity for Cell site L If each of these

ve link hetween Cell sites 2 and 3 will also resultin

cell sites had a radius of 5 miles, then as much as 150 square
miles would lose coverage through the loss of the single link.
Clearly, then, this cascading effect can become particularly
pronounced in a network that has a large number of hops. On
the other hand, the more hops, the greater the potential for
second-mile cost savings.

Our baseline model for FWA uses an HFM architecture with

amaximum of four microwave hops.

Inunserved areas, an HEM second-mile network architec-
ture has cost advantages over a fiber-only network architecture.
Microwave backhaut has two additional benefits, especially to
service providers who do not already own fiber middle-mile
backhaul assets. Fipst, microwave can often be deployed faster

than fiber. Second. in many territories, the owner of wired
backhaul facilities could be a competitor in providing wireless
service. In such cases, microwave backhaul offers an effective
alternative to paying competitors for backhaul service.
However. microwave backhaul also has two significant Hmi-

tations. First, as noted earlier, microwave links have capacity
Hmitations and capnot be used for very high-speed backhaul

needs. Further, higher data rates require more spectrum. Since

there is only a limited amount of spectrum available, carri-
ers can only have a limited number of high-speed microwave
links in a geographical area. Note that the NBP had a series of

recommendations related to improving point-to-point back-
haul solutions in Chapter 5.

The second limitation is arequirement for line of sight
from one microwave tower to the next. In billy or mountainous
terrain, this may mean that a provider needs to add additional
microwave relays even bevond the reduction in cell size de-
scribed above, adding to costs, [t may be the case that the same
terrain issues drive up fiber costs as well, perhaps even more
quickl ily tp the balance toward fiber.
But it will likely drive up backhaul costs overall. Further, in

o this will not nec

some cases the tower may need structural reinforcements to
support a microwave antenna, which will drive up the cost of
microwave installation.

So, even though an HFM architecture has significant cost
advantages, fiber is expected to be the primary backhaul choice
for service providers because it offers a scalable, future-proof
backhaul solution,

Finally, a fiber-only architecture has one significant stra-
tegic advantage. As broadband needs continue to grow, fiber
emerges as the only last-mile technology capable of meeting ul-
tra high-speed needs. So, any solution that brings fiber closer to
the home by pushing it deeper into the network puts into place
benefits. On bal-

Tategi

an infrastructure that has long-term s

ance, therefore, we need to weigh this strategic benefit against

the higher associated cost to evaluate the value of a fiber-only

architecture over an HEM architecture.

xhibil 4
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Cellular Networks
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Economics of a Wireless Network

Exhibit 4-V shows the network elements that we modeled
for FWA network cost analysis (see also Exhibit 4-A above).
Specifically, in the last mile—the Hnk from the cell site to the

end-user—we model installation and operations costs, as ap-
propriate, for the tower infrastructure, Radio Access Network
(RAN) and other ancillary® equipment. We also account for
the cost of the end-user CPE. In the sccond mile, which is the
backhaul connection from the cell site to the second point of
aggregation in the exhibit, we model the costs of installing mi-
crowave equipment and new fiber, as needed; see the Section
on Middle Mile for details on backhaul network architecture,
Our network model, as shown in Exhibit 4-V, shows that the
FWA networks in the 700MHz
band for providing broadband to the unserved population in the
United States is $12.9 billion (Exhibit 4-W). This funding gap
is for the wireless buildout onfy and is not driven by the second

{nvestment Gap when using

least-expensive of a mix of technologies. For more details on
our overall network modeling assumptions and principles, see

Creating the Base-case Scenario and Qutput above.

Dependence on terrain type

Recall that for our network model, we classify tervain into
four types, choosing a different maximum cell radius for
cach. Exhibit 4-X shows the average investment (l.e. capex)
per housing unit (H1) and Investment Gap per HU based
on the underlying cell radius required. The smaller cell radii

QBT TECHNICAL PAPER NO. ¥ CUHAPTER 2

correspond to counties that are mountainous/hilly,

The exhibit shows that the cost of serving HUs in hilly
terrain can be as much as 30 times higher on average thanin
flatter areas. This is in part due to the fact that smaller cell radii
in hilly terrain mean that we need morve cell sites, thereby driv-
ing up the cost; and, in part due to the fact that HU density is
also fower in hilly areas. ©

Our classification of terrain in Exhibit 4-Kis based ona
statistical analysis of tervain variation data. It is likely that

insome instances our method will misclassify a census tract

{CT). The only way to get an extremely accurate estimate of

cell radius is to actually do a RF propagation analysis for each
CT using tools such as those provided by EDX Wireless. That is
extremely time- consuming and expensive. To range the impact
of misclassification, we analyze the sensitivity of buildout costs
and the investment gap to our terrain classification parameters.
Exhibit 4-Y iHlustrates the results from our sensitivity anal
VA buildout costs and the FWA invest-
we also show the overall investment gap for bringing
. Note that
the impact on the overall investment gap is less than 10%. This

Inadditiontothe F

ment gap,

broadband to the unserved using amix of technologies

is because the overall investment gap is driven by the second

Jeast-expensive technology. More specifically, we find that the
drops from 89.9%

in the baseline to 89.1% with the “very mountainous” classification

percentage of unserved HUks served by wirel

in parameter C, thus explaining the relatively small impact terrain

classification has on the overall investment gap.

Fxhibit 4-V:
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Dependence on downlink capacity

Since LTE is not commercially deploved vet, it is conceivable
that actual downlink spectral efficiency and, consequently, sub-~
seriber capacity differ from that simulated. So, we analyze the

s and the investment gap
hown in Exhibit 4-Z.

dependence of wireless buildout cost

to our subscriber capacity estimates as s

We note that the impact on costs as well as Investment Gap is

negligible. Consequently, the impact on the overall Investment
Gap--as determined by the cost of the second least-expensive
network--is also small (nof shown in chart).

Dependence on spectrum
Our baseline model asswunes a network deployment in the 700
MHz band. If, instead, we deploy the network in the PCSband, the

Investment Gap for
Wireless Networks

mitial OPEX Ongoing Total Costs Revenues Investment
CAPEX CAPEX Gap
(in biltions of USD, present value)
Exhibit 4-X0
Total Investment per
Housing Unit (FFU) and
Investment Gap per HU
by Cell Size
719 = —
Ko 304 Ee
- B e -1
< 2.5 miles 2510 4510 6510 <25 miles 2510 4510 6510
45 mites 6.5 miles 8 miles 45miles  65miles Bmiles

Totat nitiat investment
per HU by cel radit

€USD, present vafue)
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Investment Gap
per HU by celt radi

{in thousands of USD, present value)
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total ¢
96% g

that this is a comparison of the FW investment gap only and not

of the FW deployment in counties with negative NPV
cater. Further, the FW investment gap is 90% more. Note

that of the overall investment gap. For this analysis, we use the fol-

lowing maximum cell radius for each of the four terrain types.®

QBT TECHNICAL PAPER NO. 1 O

Terrain classification Maximuim cell radius (miles)
Flat 5
Rolling hills 3
Hilly and Mountairtous 2

&
Sensitivity of Investment
Gap to Terrain
Classification~Change
in Costs and Investment
Gap by Changing
Terrain Classification ®

xchibit 4

FWA Cost

{in biltions of USD, present value)

i Parameter set A: "More flat”
80 Baseline
{88 parameter set B: "More mountainous”

B parameter set C: “Very mountainous™

FWA Investment Gap Overall tovestment Gap

Clagsification parameters baséd oA Stindard DaViA evation of CTs'
Baseline Parameter set A Parameter set B set C
Flat 520 =25 520 =20
Rolling hitls 2010125 28t0 125 2010125 20t 128
Hilly 125 to 350 125 to 350 125 to 300 125 to 250
Mountainous =350 =350 =300 =250

Cost and gap shown for counties that have a negative NPV, The baselis

is based on in Exhibit 4-K The remaining

parameter sets alter the classification of flat and hilly terrains, as shown below. We highlight the changes in the parameters fram the

baseline for convenience,
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ine also assumes

Ourbs 2x20 MHz of spectrum availability.
Exhibit 4-AA shows the economicimpact of spectrum avail-

ability assumptions. Note that the lack of spectrum increases

the cost of the buildout in unserved areas by nearl The cost

impact is relatively small because 2x10 Mz of spectrum is suf-
ficient for 82% of the cell sites (see Exhihit 4-8). The cost impact
NPV is even smaller (less than 3%). This
is because the cell sites in these areas are typically smaller, so
that they also have fewer HUs in them (see Exhibit 4-X for the
impact of cell radins on the Investment Gap), which reduces the

inareas with negativs

spectrum needs for the cell sites. Consequently, the impact on
the Investment Gap in these areas is also small.

We have not yet addressed the fact that no U8, service
provider currently has more than 2x10MHz of contig
spectrum in the 700MHz band. But both Verizon Wirele:

AT&TW
over 2x20MHz of spectrum across different bands. However,

eless do have noncontiguous spectrum holdings of

these bands will not all have similar propagation characteristics.
A common deployment strategy used in such sjtuations is

to use the lower frequency bands with superior propagation

characteristics to serve households further away from the cell

site. The higher frequency bands, which can have superior ca-
pacity through the use of MIMO techniques, are then reserved
for serving those closer to the cell site. This ensures that each

available spectrum band is efficiently used.
Cost per celf site

HExhibit 4-AB show
all unserved areas,

¢ & cost breakdown of a wireless network for

ote that the cost of the network is domi-

nated by last-mile and second-mile costs, which we shall refer

Exhibit 4-2:
Sensitivity of Costs
and Investment
Gap to Subscriber
Capacity
Assumptions-—-
Change in Costs
and Investment Gap
Under Different
Downlink Capacity
Assumptions

FWA Cost

(in billions of USD, present value)

20% higher capacity per site
¥ ascline

BB 20% lower capacity per site

FWA Investment Gap

Exhibit 4-A4:
Impact of Spectrum
Availabitity on
FWA Feonomics-
Change in

FWA Costs and
Tnvestment Gap
Under Different

Spectrum
Availability
Assumptions
Total Cost for alt
unserved areas
<in biflions o USD, present value)
a0 ¥ HAL COMMUNICAT 8 COMMISSION

BB sasciine: 220miz
88 2q0mnz

Total Cast in unserved
areas with negative NPV

FWA Investment Gap in
areas with negative NPV
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toas ite costs; these account {or more than 67% of the

imply s
Exhibit 4-AC shows that tower construction/lease
and second-mile backhaul costs constitute 68% of the cost of

total costs.

deploying, operating and maintaining a cell site.
Tower construction/lease costs comprise 34% of site costs,
To model site costs appropriately, we create one set of hex-

red

agonal cells that cover the entire country for each ana

cell-

e
ize (2, 3, 5 and 8 miles). These hexagonal cells represent

the wire.

imply e
. First, we uged the

To account for the fact that existing service sting

towers, we turn to several data sour

Tower Maps data set of tower locations.®” For cells that de not
include a tower site in that data set, we used 2G and 3G cover-
likely indicator of cell site availability. Specifically, we

assumed that the likelthood of a tower’s presence is half the

age as

Jess cells. Each cell needs to contain at least one tower,

QBT TECHNICAL PAPER NO. 1 O

2G/3G coverage in the hexagonal cell area. For example, a cell
that is fully covered by 26G/3G service has only a 50% chance
of having a tower site. In areas without a tower, we assume that

anew tower needs to be constructed 52,5% of the time;® the

remainder of the time we assume a cell site can be located on an

existing structure (e.g., a grain silo or a church steeple).

In practice, the cost of deploying a wireless network in an
ge tod
because of the likely absence of any e

area without any wircless cove should be higher

ting wireless network

infrastructure that the provider can leverage. And, with our as-
sumptions above, we capture that effect.

Our cost assumptions in the model indicate that the total
20-year cost of constructing and maintaining a tower is $350K
to $450K. By compar
existing structure is only $165K to $250K. Further, our model

son, the total cost of co-locating on an

Initial capex
B8 Ongoing costs

Cost Breakdown of
Wireless Network
Over 20 Years ™

Second
mite costs

Last mile costs

(in bilions of USD, present value)

Total site costs

Other
retwork costs

Total costs

Exhibic £-AC:
Breakdown of
Total Site Costs for
Wi
Unserved Areas

oless Network in

Tower costs.

(in billions of USD, present value)

GNICATIONS

Backhau! costs

QWMWY

Other site costs Total site costs
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shows that new tower construction is nec y around 15% of

the time.

Second-mile backhaul

Our baseline model for the FWA network uses a Hybrid Fiber
Microwave (HFM) backhaul architecture with limited micro-
wave penetration, Specifically, we allow a maximum of four
hops. Recall that a network architecture that allows a deeper
microwave penetration will reduce network costs at the expense

of a possible reduction in reliability. Recognizing this trade-off

between reliability and cost, we analyze how a restriction on

the number of hops affects the cost of the FW buildout and the
investment gap. Specifically, we analyze two HFM architectures
and compare them with a fiber-only network: (1) Very limited
microwave penetration: an HFM network where we allow a
maximum of four hops
tion: an HFM network where we allow a maximum of four hops.

:and (2) Moderate microwave penetra-

In each scenario, we constrained the capacity of the micro-

wave link to 300 Mbps. That Hmits our ability to daisy-chain

microwave links, because the cumulative backhaul needs of all
cell sites upstream of a link in the chain cannot exceed the ca-
pacity of that link. For example, returning to Exhibit 4-
capacity of the link between Cell sites 2 and 3 must be greater
than the cumulative backhaul needs of Cell sites 1 and 2; oth-
erwise, one of Cell sites 1 or 2 will require a fiber connection.

the

Axhibit 4-AD compares the initial investment for the three
scenarios. We note that the cost of imiting the number of hops is
small--less than 5% when we Hmit it to two instead of four, This
is because most of the ungerved regions do not constitute large
contiguous areas and can, therefore, be served using a small cluster
of cell sites. As aresult, the Hmitation does not severely impact cost.
In fact, in the scenario where we allow deep microwave penetration,
mare than 85% of the cell sites using microwave backhaul connect
to a fiber-fed cell site in two or fewer hops.

Fxhib
Costofan

HFM Second-
Mile Backhaul
Architecture—
Initial Investinent
with Different
Second-Mile
Backhaul Network
Architectures

HFM: moderate
microwave penetration

{in biilions of USD, present vahue)

HEM; imited
microwave penetration

Fiber-only network

Bixhibit 4-AF:
Cost Assumptions

| Parameter Source and cammients

Tower construction

Mobile Satellite Ventures filing under Protective Order

S €
and Data Source Py

Mobile Satellite Ventures filing under Protective Order

Jor Wireless

Maodeling Ancillary Radio Access

Network

Mobile Satetlite Ventures filing under Protective Order

Core network equipment

Mobile Satellite Ventures filing under Protective Order

Site operations

Mobile Satellite Ventures filing under Protective Order

Land Cover hitp://www.landcover.org /data,/landcover/ (last accessed Feb, 2010) Summary File 1, US Census 2000
Elevation NOAA GLOBE system
hittp//www.ngde.noaa.gov/mgg/topo/gltiles htmi (last accessed Feb, 2010)

Microwave radio Dragonwave

Microwave operations

Level-(3) filing under Protective Order

Fiber installation, equip-
ment, operations and
raaintenance

See cost assumptions for FTTP

Wireless CPE

Based on online price information available for different manufacturers

a2 MMISSION | Www,
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Conclusions

In order to engineer a wireless network o provide a service
consistent with the National Broadband Availability
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Target, we

use the uplink speed target and supplement it with terrain data

to compute a maximum cell radius for four different terrain
types. In the downlink, we calculate a maximum subscriber

capacity per cell site,

Asignificant driver of variation in per site costs is tower
availability and backhaul costs, For backhaul, a

brid Fiber

Microwave (HFM) architecture results in alower cost; but a fiber-

only network does have the benefit of deeper fiber penetration.
Next, we conduct a sensitivity ana

sis of our model param-

eters and assumptions. Not surprisingly, spectrum availability

and spectrum bands can have a significant impact on the cost

the FWA network as well as the investment gap,

¥
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12,000-foot-loop DSL (Digital Subscriber Line)
Telephone networks have traditionally been two-way (ot
duplex) networks, arranged in a hub-and-spoke architec-

ture and designed to let users make and receive telephone

calls. Telephone networks are ubiquitous inrural areas, in

part because local carriers have had the obligation to serve

all households in their geographic area; this is known as the
carrier-of-last-resort obligation. In addition, some telephone
companies have historically relied upon implicit subsidies

at both the federal and state levels to provide phone service.
More recently, they have received explicit financial support
through the federal Universal Service Fund (USF). The USF
was designed to ensure that all households have access to
telephone service at rates that are reasonably comparable te
urban rates.

Thousands of independent telephone companies provided
gervice in Jocal markets. But when the telephone network was
originally constructed, asingle operator, AT&T, dominated it.
In 1984, AT&T divested its access network into seven Regional
Bell Operating Compantes (RBOCs). Over time, the original
seven RBOCs have consolidated tnto three: AT&T (formerly
Southwestern Bell, Pacific Telesis, Ameritech, BellSouth and
non-RBOC SNET), Verizon (formerly NYNEX, Bell Atlantic
and nen-RBOC GTE) and Qwest (formerly US WEST).

xhibit 4-AF
Breakout of Voice Line Ownership - Telco Consumer Telephone
Access Lines Market Share (3Q 200977

CenturyLink

Qwest ATET

Verizon

Parcent of United States iinas

Numbers do not sum to 100% due to rounding.

B4 PEDERAL COMMUNICATIONS COMMISSION

Consolidation has occurred among smaller Incumbent Local
ixchange Carriers (ILECs
dating into CenturyLink, Windstream, Frontier and Fairpoint.

as well, with many of them consoli-

Yet well over a thousand small ILECs remain, Today, there ave
more than 1,311 Telco operators,” but the three RBOCs own
83% of voice lines.”™ See Exhibit 4-AF.

The evolution of modern telephone company networks has
required significant investments in network capabilities in
order to offer broadband access. In the late 19th and early 20th
centuries, these networks were built for plain old telephone
service (POTS), which provides basic voice service between
users over twisted-pair copper wires. These wires, or “loops”
were installed between the home and the telephone exchange
office via an underground conduit or telephone poles. The
basic telephone network architecture and service, originally
designed for two-way, low frequency (-4 kilohertz, or kHz), all-
analog transmissions with just enough capacity to carry asingle

voice conversation, are still used today by mosthomes and

businesses. In fact, this network is the basis for the high-speed
broadband service known as Digital Subscriber Line (DSL) of-
fered by telecommunications companies.

With the advent of the modem, telephone networks were
the first networks to provide Internet access. After all, millions
of homes were already “wired” with twisted-pair copper lines

that provided POTS. Initially, dial-up Internet used the same

analog network designed for vojce to deliver Internet access at
speeds of up to 56 kilobits-per-second (kbps). To offer high-
speed access. the network needed to be reengineered to handle
digital communications signals and upgraded to handle the
tremendous capacity needed for broadband data and broadeast
transmissions. Although twisted-pair copper cables are ca-
pable of carrying high-capacity
. Thela

home and telephone exchange office

digital signals, the network was

not optimized to do s rge distance between a typical

as well as the Jack

of high-speed digital electronics, stood in the way of broad-
band deployments.

Steps to upgrade telephone networks for broadband:

» Invest in fiber optic cable and optic/electronics to replace
and upgrade large portions of the copper facilities for

capacity purposes

» Replace and redesign copper distribution architecture
within communities to “shorten” the copper loops be-
tween homes and telephone exchanges

» Deploy new equipment in the exchanges as well as the
homes (DSL equipment) to support the high capacity
demands of DSL and broadband

» Develop the technology and equipment nece!

ssary for

sophisticated network management and control ems

AGBAND GOV
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» [mplement back-office, billing and customer service plat-
forms necessary to provide the services common among
telephone operators today

DSL provided over loops of 12,000 feet (12 kft) is a
cost-effective solution for providing broadband services in
low-density areas. Infact, it is the lowest cost solution for 10%
of the unserved housing units. DSL over 12 kft loops meets the
broadband target of a minimium speed threshold of 4 Mbps
downstream and 1 Mbps upstream, and the backhaul can easily

be dimensioned to meet the BHOL per user of 160 kbps.”™ Since
DSLis deployed over the same existing twisted-pair copper
it benefits from sunk
costs incurred when first deploying the telephone network.

network used to deliver telephone service,

Capabilities

DAL over loops of 12,000 feet typically uses ADSL2/ADSL2+
technology, which was first standardized in 2005 and which
uses frequencies up to 2.2 MHz. As ADSL2+ over 24AWG
gauge wire provides rates of 6 Mbps downstream and 1 Mbps

upstream, the technology meets the speed requirements for
broadband service of 4 Mbps down and 1 Mbps up. Figure 4-AH
iNustrates how loop length affects speed for ADSL2+,

BB TECHNICAL PAPER NO. 1 QHAP

The technology

an perform 1 Mbps upstream on 12 kit of 24
AWG twisted-pair copper loops.™ In this case, 24 AWG wire is
assumed with no bridged taps. Performance with 22 AWG wire,
which is often used in rural areas, would yield higher bitrates,
while use of 26 AWG wire would vield lower rates.

Inorder to provide faster speeds than those listed above, DSL
operator

can bond loops and continue to shorten loop lengths, The
bonding of loops can be used to multiply the speeds by the number
es over 30 Mbps
% The performance improvements that can be
shortening loops from 12kt to 5,000 feet or 3000 feet and
replacing existing technology with VDSL2 are discussed in the DSL

ofloops to delivery

uificient numbers of copper
Joops are available,

achievedb;

3-5 kit section below, Shortening loops requires driving fiber closer
to the end-user; while costly, it could provide much faster speeds that
could serve as an interim step for future fiber-to-the-premises (FTTP)
deployments, Investment in 12 kit DSL therefore, provides apath to
future upgrades. whether the upgrade is to 5 kit or 3kft loops or FTTR
For the small-to-medium enterprise business community,
copper remains a critical component in the delivery of broad-
band. Ethernet over Copper (EoC), often based on the G.SHDIL
standard, is a technology that makes use of existing copper
facilit
can provide speeds between 5.7 Mbps an a single copper paiy

by bonding multiple copper pairs electronically. EoC

SBi4-ACE
Telco-Plant
Upgrades to Support

Telco.
Central Oifices

Broadband

Al Gappor
Facittos

Architecture

3

FON DTHE BROADBAND AVAILAD

85



238

OB TRCHNICAL PAPER NO. 3

and scale up to 45 Mbps, or potentially higher, by bonding
multiple copper pairs. Though middle and second mile connec-
tivity of 100 Mbps is likely necessary, bonded EoC technology
can serve as a useful and cost-effective bridge in many areas.

Moreover, the embedded base of copper plant is vast--one mar-

ket study shows that more than 86% of businesses today are

still served by copper.™ Although service providers may prefer
to deploy fiber for new builds, existing copper likely will be part
of the overall broadband solution, particularly for last- and

second-mile applications, for the next several years,
In addition to bonding and loop shortening, marginal speed
improvements and increased stability of service levels with
ADSL2Z+ can be achieved through the use of Level 1 dynamic
spectrum management (DSM-1).7 DSM-1is p} al layer
network management software that enables reliable fanlt diag-
nosis on DSL service. This advancement is available today and
may increase bit-rates by up to 10% on ADSL2+.™ Additionally,
DSM-1 helps to ensure stability and consi
that carriers can veach the theoretical 4 Mbps even at high take

tency of service such

rates within a copper-wire binder.

We model a12 kft DSL network that meets the speed and
capacity requirements defined in the discussion of 4Mbps
downstream requirement in Chapter 3. As outlined in the
network design considerations below, we note network sharing
in DSL networks does not start until the second mile. The mod-
eled ADSL2+ technology exceeds the speed requirement and
includes costs associated with loop conditioning when appro-
priate. In addition, the modeled build ensures that second and
middle-mile aggregation points are connected to the Internet
backbone with fiber that can support capacity requivements.

A tundamental operational principle for DSL is thatall of
the bandwidth provisioned on the last-mile connection for a
given end-user is dedicated to that end-user. Unlike HFC, Fixed
Wireless, and PO
multiple users of that spectrum and thus subject to contention

where the RF spectrum is shared among

among them, the last-mile DSL frequency modulated onto the
dedicated copper loop and associated bandwidth are dedicated.
Sharing or contention with other users on the network does not
occur until closer toward the core of the network, in the second
gated (see Exhibit 4-Al).
This second- and middle-mile network sharing still oceurs in

and middle mile, where traffic is aggr

all other access network technologies as well. The “sharing”
coneeptis introduced in detailin the capacity planning discus-
sion in the Network Dimensioning section below.

The ADSL 2+ standard is widely deployed today in teleo DSL
networks and is assumed to be the minimum required to achieve 4

Mbps downstream and 1 Mbps upstream. The last mile access net-
work ADSL2+ is defined in ITU-T Recommendation G.992.5{11].

The technology provides rates of 6 Mbps downstream and 1 Mbps

upstream on the Jongest loops of a Carrier Serving Area (CSA)
{3.7kmor 12kt of 24 AWG twisted-pair copper loop), with much
higher rates attainable on shorter loops.™

We perform our analysis and cost caleulations based upon
amaximum 12 kft properly conditioned copper loop. Loop

conditioning costs are applied to those loops that have never

been conditioned to offer DSL. For example, if the statistical
model showed any DSL speeds for a given census block, we do
not apply the loop-conditioning cost since we assume it had
already oceurred. We believe that only about 1 million homes
nationwide have DSL available at aspeed below the 4 Mbps

Bxchibit 4-AF:
Downstream Speed 5

of a Single ADSLZ+
Line as a Function .
of Loop Length®™ ® N
24 AWG)
15
Speed (Mbps)
10
5
[
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target speed. In the remaining areas, comprising about 6 mil-
lion housing units, the model includes loop-conditioning costs.
We model the ADSL2+ access network such that DSLAMs
are connected to the central office and other middle- and
second-mile aggregation points using fiber optic-based
thernet technology that provides backhaul capacities more

than sufficient to meet a 4 Mbps down and 1 Mbps up end-user
requirement. Moreover, we calculate the estimated aver-

age BHOL per user to be 160 kbps. A typical DSLAM serves
between 24-384 subscribers. Since Ethernet-based backhaul
provides a minimum of 100 Mbps (ak.a. Fast-1) bandwidth,
sealing to as much as 1 Gbps (akea. Gig-E), the middle- or

second-mile agg

gation point has sufficient backhaul capacity

required to support 4 Mbps down and 1 Mbps up. The result-
v of such a DSL network dimensioned with a Fast-T

ing capaci
backhau! is shown in Exhibit 4-AJ.
Ina DSL network with fewer

illbe the

action of users

ubscribers, as case

in rural areas with low population density, the fr

who could simultaneously enjoy video streams of a given data

rate would go up proportionately. The dimensioning discussed
above is in contrast to the capacity of the network with conven-
tional backhaul provisioning of ~1 Mbps in the shared portions

of the network for every 14.5 users.®

Econemics

The economics of the DSL network depend on revenues,
operating costs and capital expenditures, Using granular cost
data from DSL operators and vendors, the model caleulates the
gap to deploy 12 kit DSL to unserved markets as $18.6 billion.
ixhibit 4-AK shows the breakout among initial capital expen-
diture, ongoing costs and revenue.

Initial Capex

Initial capital expenditures fnclude material and installation
costs for the following: telco modem, NID, protection, aevial
or buried copper drop, DSLAM, cabinet, ADSL2+ line card,

E L Material Costs:

Tseie

Data Sources for Telco Modem

DSL Modeling - T -
DS Modeling For pott Sesof 241008,

Windstream filing under Protective Order

=

DSLAM Unit

Windstream filing under Protective Order

Cabinet

Windstream filing under Protective Order

Allacated Aggregation Cost (CO Ear)

Windstream filing under Protective Order

ADSL2+ line cards

Windstream fifing under Protective Order

Fiber optic cabling

FTTH Council

Aerial Drop Windstrearn filing under Protective Order
Buried Drop Windstream filing undler Protective Order
NID Windstream filing under Protective Order
Protection Windstrearn filing under Protective Order

Copper cable (24 and 22 AWG)

Windstream filing under Protective Order

Drop terminal/ building terminal (DTBT)

Windstream filing under Protective Order

feeder distribution interface (FDD

‘Material babor Costs

Windstream filing under Protective Order

FDI Splicing and Placing labor cost

Windstream filing under Protective Order

DTBT Splicing and Placing fabor cost

Windstream filing under Protective Order

Telco Drap and NID labor cost

:S‘truct‘\‘jre‘Lébor Costs

Duct, innerduct and Manhole labor cost

Windstream filing under Protective Qrder

Windstream filing under Protective Order

Loop Conditiening cost

Windstream filing under Protective Order

Poles, Anchor and Guy fabor cost

Windstream filing under Protective Order

hardrock and softrock

Buried Excavation labor cost under various types of terrain- normal,

Windstream filing under Protective Order
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allocated aggregation cost, fiber cable up to 12 kit from the end-
user, feeder distribution interface and drop terminal/building
terminal, as well as the engineering costs for planning the net-

work and the conditioning required on loops (L.e., the removal of

load coils® and bridged taps®™). For a detailed Hst of inputs into
our model and the source for each, please refer to Exhibit 4-AL.

Ongoing Costs

Ongoing costs include: replacement capital expenditures re-
quired to replace network components at the end of their useful
P
A

lives, network administration, network operations center s

port, service provisioning, field support, marketing and 8G

Revenues
Revenues are

culated by
which varie

aking the Average Revenue Per
according to the level of broadband

e /speed provided as well as whether the bundle of services
provided includes voice, data and video—and multiplying it by
the average number of users. For 12 kft DSL, only data ARPUs

are used as incremental to voice, which is assumed present due

to the fact that DSL technology utilizes twisted-pair copper

wires originally installed and used for POTS.

Satellite

Broadband-over-satellite is a cost-effective solution for provid-
ing broadband services in low-density areas. In fact, it could
reduce by $14 billion the gap to deploy to the unserved if the
250,000 most-expensive-to-reach housing units were served
by satellite broadband. Satellite broadband, as provided by
next generation satellites that will be launched as early as 2011,

meets our Broadband Availability Target requirements by of-
fering a minimum speed threshold of 4 Mbps downstream and 1

Mbps upstream and BHOL per user of 160 kbps.

Lapabilities

Satellite opera are in the midst of building high capacity
satellites that will dramatically augment the capacity avail-
able for subscribers in the next two years. ViaSat and Hughes,
for example, plan to launch high-throughput satellites in 2011
and 2012, and offer 2-10 Mbps and 5-25 Mbps download-speed
services, respectively, Upload speeds will likely be greater than

the 256 kbps offered today, but no specific upload speeds have
been announced. Since satellites are technically constrained
by the total capacity of the satellite (>100Gbps), operators
could change plans to offer customers at least 1 Mbps upstream
evenifitis not currently planned. Since the next-generation
satellites will be able to offer 4 Mbps downstream and 1 Mbps
upstream, satellite broadband meets the technological require-
ments for inclusion in the National Broadband Plan.

FEDERAL COMMUNICATI
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Technical limitations
Over the last decade, satellite technology has advanced to
overcome some of the common drawbacks previously as

sociated with it. Due to the properties of the spectrum band

used for this service (Ku band downlink 11.7-12.7 GHz, uplink
14-14.5 GHz; Kaband downlink 18.3- 20.2 GHz; uplink 27.5
31 GHz), inclement weather can have an effect on s

vice.
However, the ability to dynamically adjust signal power,
modulation techniques and forward error correction have all
reduced degradation of service except in the most severe of
weather conditions.

Since the satellites are in geosynchronous orbit nearly
22,300 mi
tion delay o
{user to I8P and back to user). Recent

bove the earth, there is around-trip propaga-
50 milliseconds assc

iated with a typical PING
integrated applic
acceleration techniques, including TCP aceeleration, fas

tart
and pre-fetch, have helped mitigate satellite latency for some
6

Web-browsing experience
Despite these technological advancements to improve the
Web-browsing experience, the latency associated with satellite
would affect the perceived performance of applications requir-

al-time user input, such as VoIP and interactive gaming.

Not only does this delay have a potentially noticeable effect

on applications like VoIP, but it would also be doubled in cases
where both users were using satellite broadband (e.g., if two
neighbors, both served by satellite VOIP, talked on the tele-
phone).
asignificant i
over satellite broadband.

cent that most voice calls are local, this could become

¢ for rural areas if all calls must be completed

Spot beams
Broadband satellites use multiple spot beams to provide na-

tionwide coverage. Spot beams use the same spectrum over and

over in different geographies, providing more total through-

put for a given amount of spectrum. The multiple re-use of
frequenct

across the coverage area for

satellite provider is
similar to a cellular system that reuses frequencies in a “cell”
Furthermore,
very §pe
satellite power,

aspot beam focuses all its energy ona

ea, it makes more efficient use of the available

Nevertheless, asatellite’s bandwidth to an end user is

provided by and limited to the bandwidth of the spot beam

covering that geographic area as well as the total satellite ca-
pacity. Therefore, potential network chokepoints for a satellite
pacity and spot
beam bandwidth.¥ Each spot beam is designated over a section
of the United State:

broadband network include total satellite

once aspot beam is assigned to a certain

geographic area, it generally cannot be re-allocated, shifted or

moved to cover another area.
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With its
satellite in 2007, WildBlue found itself running out of capacity

irst leased satellite in 2005 and again with its own

in high-demand regions.® In fact, ViaSat plans to aim band-

width at exactly the same regions where WildBlue's capacity
has run out.?® Many unserved do not live in high-demand areas.
These are among the factors that play arole in the capacity as-

sumed available for broadband as discussed below.

Capacity
Providing sufficient capacity for a large number of broadband
subscribers, e.g all of the unserved, may prove challenging

with satellite broadband. ViaSat and Hughes believe these next

generation satellites have the capacity to serve as many a

million homes each;®® ViaSat has stated on the record that its

ViaSat-1 satellite will be capable of providing approximately 1
million households with Internet access service at download
speeds of 4 Mbps and upload speeds of 1 Mbps.®

Treating satellite as a substitute for terrestrial service,
however, requires that satellite be able to deliver service com-
parable to terrestrial options. Practically speaking, that means
that satellite needs to support an equivalent BHOL per user
We believe that the satellite industry could support more than
14 million subseribers in 2011 {note that this combines existing
capacity with what is planned on being launched) and a total
of more than 2.0 million subseribers in 2012 (after the launch
of Hughes’s next generation satellite, Jupiter). The picture be-
comes less clear, however, as we look to 2015, when the number

ibers that current and planned satellites can support
would decrease as demand per user grows. End-user demand

has been growing at rates as high as 30% annually.*?
We
subscribers that the entire U8,

make certain assumptions in quanti
tellite broadband indus
could support with the launch of ViaSat-1in 2011 and Jupiter

ing the number of

in 2012. As there have been no commitments to launch new

broadband satellites after 2012, we create a five-year outlook

on satellite broadband capacity based on the following assump-
M)

tions (see Exhibit 4

» ViaSat will launch a 130 Gbps satellite in early 20117 A
comparable satellite, Jupiter, will be launched by Hughes

» “Total Downstream Capaci 60% of “Total Capacity.”

¥ “Total Usable Downstrearn Capacity” factors in 10% loss,
which includes factors such as utilization and a potential
loss of capacity from geographic clustering in which a
non-uniform distribution of subscribers would engender
certain spot beams to not be Tully utilized.

Busy hour offered load (BHOL) assumption
Busy hour offered load, or BHOL, is the average demand for
network capacity across all subscribers on the network dur-

ing the busiest hours of the network. Understanding BHOL

is eritical for dimensioning the network to reduce network

congestion. A more detailed discussion on BHOL can be found
later in the Network Requirements section, but the basis for

our assumption in satellite is explained here.

Suppose we want to dimension anetwork that will continue
to deliver 4 Mbyp
network in the future, we first note that average monthly us-

In order to estimate the BHOL for such a

age is doubling roughly every three years, based on historical
growth.* Thereisas
usage and the typical user’s usage with average usage heav-

gnificant difference between average

ily influenced by extremely high bandwidth use ext, it
becomes crucial to pick the right starting point (i
BHOL).

downloading roughly 10 GB of data per month, busy hour loads

L today's

ol based services is

As the mean user on terres

per user for terrestrial networks translate to 111 kbps busy
hour foad, assuming that 15% of traffic is downloaded duving
the busy
experiencing busy hour loads of close to 111 kbps today form
the “high usage” case in Exhibit 4-J
Ifwe exclude the extremely high-bandwidth users, the aver-

. Terrestrial-based services like cable and DSL

age user downloads about 2.5 GB/month, which under the same
assumptions for the busy hour would translate to 39 kbps busy hour

load. The “medium usage” case in Exhibit 4-A. kes the 39 kbps as

this case that we

astarting point and grows to 160 kbps in 20
naly
usage” case assumes a user downloads 1 GB/month, which translates

use for our of satellite as well as other networks. The “low

to 11 kbps; that is roughly what level of service
offer today of 5-10 kby sing 11 kbps as astarting point, the “low
usage” me growth rate as the medium and high

atellite providers

e applies th

in 20125 usage cases, Kxhibit ¢ ummarizes the three usage cases.
£ W Yeur E 12008 o010 oot b ~2mz~.1_ 2013 1 Jota oot
Available Satellite Total Capacity (Gbps) 35 35 | 165 295 295 295 295
“apacily T) 2015
Capacity Through 2015 [ 30ioc i cam Capacity (Ghpo) EA SN T WA 0 T L T 11/
Total Usable Downstream Capacity (Gbps) 19 12 89 159 159 159 159
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COMMUNICAT COMMISSTON

LOADBAND,




243

QB TECHNICAL PAPER NO. ¥ CHAPTER 4

One reason why the BHOL-per-user might be lower for difficulty in meeting the needs of the indast current
satellite: satellite operators” fair access policies, which are es- subscriber base, plus new net additions. If satellite broadband
sentially usage caps, and a degree of self-selection in those who  is offered at alevel of service comparable to that of terrestrial
choose satellite-based broadband. However, in a world where broadband under the “medium usage” case and BHOL growth
users do not self-selectinto satellite, itis far from certain the continues, satellite providers will need to devote significant
extent to which these reasons will still be valid. incremental capacity to theiv existing customer base.

Using the above-mentioned assumptions under the “me- Since satellite providers today offer BHOL of between 5 kbps
dium usage” case, the satellite industry could support nearly 1 and 10 kbps,” our terrestrial-based BHOL asswmptions would
million subscribers by 2015 (see Exhibit 4-A0). Note that each  represent a marked increase in the service level of satellite
successive vear, the satellites can support fewer subscribers providers, ViaSat h id on the record that its ViaSat-1 will
due to the doubling of the BHOL every few years noted above. support a “provisioned bandwidth” (a concept very similar to
Each next-generation satellite can support approximately busy hour load) of 30-50 kbps.” However, satellite operators
440,000 subscribers using the usage forecast for 2015, Given may not be planning for yearly growth comparable to historical
that the satellite industry in the United States currently sup- terrestrial rates. Thus, despite the growth in satellite capacity
ports roughly 900,000 snbscribers, this presents a potential between 2010 and 2012, the number of subscribers capable
Exfibit Year o o i =
Satellite Usage Busy Hour Load (Kbps) @ 27% growth y-o-y
Scenartos'® Low usage n [P T 22 28 36 46

Medium usage 39 49 62 79 W00 126 160
High usage m 141 178 225 285 360 455
Exhibit 4-40: - | ow usage
Satellite Capacity s Medlitin usage
RBased on Low, = = Migh usage Subscriber capacity
Medivm and High Miflions
Usage Scenarios 100 75
7.0
6.5
250 60
55
200 - 5.0
- 4.5
4.0
150 25
- 3.0
100 2.5
2.0
15
0 10
Current Subscriber Base of 900K
0.5
" 0.0
2009 10 n 12 13 4 5
(in Gbps)
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of being supported with our assumptions starts to fall quickly

after 2012, absent additional satellite launches. Due to the lim-

ited capacity, we do not assume satellite in the caleulation of
the gap figure of $23.5 billion, but we have contemplated a case
inwhich 250,000 of today’s unserved subscribe to broadband
over satellite.

1f satellite is used to serve the most expensive 250,000 of the un-
served housing uni

, it will reduce the gap. Some 25

000 housing
units reprasent 3.5% of all unserved, <0.2% of all LS. households,
and account for 57%, or 8134 billion, of the total gap. Exhibit 4-AP
shows the remaining gap if satellite is used to serve the most expen-
stve census blocks containing a total of 250,000 subscribers,

The map in Exhibit 4-AQ identifies the location of the high-
est gap census blocks with a total of 250,000 housing units that
we assume are served by satellite in Exhibit 4-AP.

Economics
{early all of the costs for satellite broadband are fixed and

upfront with the development, construction and launch of the
satellite. Kach next-generation satellite costs approximately
£400 million, which includes satellite construction, launch in-
surance and related gateway infrastructure.’” Operating costs
o typically lower than fora
wired network provider. Because a single satellite can provide

{or a satellite broadband operator

coverage for the entire country with the exception of homes on
the north face of mountains or with dense tree cover, the cost of
onstant regardless of household
density, which makes it a great option for remote areas.
However, due to the capacity constraints of each satellite,
and the growth in use diseussed above, satellite operators likely

satellite broadband remair

need to continue adding new satellites over time. Ustimates
of the initial capital expenditure to provide all 7 million of the
unserved housing units using satellite broadband service are

near $10 billion, including the cost of up to 16 next-generation

satellites as well as the CPE and installation for each end-user,

assuming the “medium usage” scenario. Timing may be an
issue if satellite broadband were deployed as the onlymeans
of reaching the unserved, as a next-generation satellite takes
approximately three years to build 1%

Additionally, with each satellite capable of supporting
roughly 440,000 subscribers using our

sumptions, satel-
lite operators could be forced to potentially more than double

their current monthly subscriber fees, which today range from
860-80 per month, in order to maintain the same return on
investment as today.

The cost-per-subscriber is driven by the high up-front costs
ssociated with building and launching a satellite. As capacity
required per-subscriber increages, the number of subsc

ibers

that each satellite can support drops. That deop, in turn, means
that there are fewer subscribers over whom to amortize high

fixed costs. Thus the average cost-per-subscriber increases,
creating less favorable economics over time or requiring higher
monthly fees to be charged to the end-user as deseribed above.
Even with greater efficiency of planned satellites like
ViaSat-1 or Jupiter, which provide move capacity per launch,
the average

apex-per-subscriber will enly grow with the
See Exhibit 4-AR, which
shows the average capex per subseriber at vavious levels of

increase in effective load-per-user.

monthly usage. The levels of usage correspond to the low, me-
dium and high usage cases described above.

In Exhibit 4-AR, the capex of a satellite (including build,
launch and insurance), the associated gateway infrastructure
and the CPE is divided b

ing on the usage characteristics. Note that the average cost

he number of subscribers, depend-

caleulation may in fact overstate the true cost of a given sub-

scriber over the lifetime of the satellite.

Exhibit 4-48:
Economics of
Terrestriaily Served
If Most Expensive
Houstng Units are
Served with
Satellite ™

nitial Capex Ongoing Costs
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Buy down

Due to the relatively high price of satellite broadband service,
there may be a need for asubsidy of the monthly ARPU for
those served by satellite broadband. Current ARPU for satellite
broadband is generally $60-80 per month depending on speed

QBT TECHNICAL PAPER NO. 1 CHAPTER 4

tier, service provider and choice of whether to purchase CPE
uplfront orp 3
ming a starting point of $70 per month, end-user support

1y monthly fee for it.2%° For iustrative purposes,

to reduce the price to $35 monthly would cost $105 million an-
nually (250,000 people x $35 difference in ARPU x 12 months).

Cxhibit ALk
Location of Highest-Gap Housing Units

Legend :
B Highustap sl salts
t4 Mbps brosdband

i

S 00E 000!
8 oG
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Qver 20 years, discounting at 11.25%, the present value of this
annual amount is over $800 million.

As discussed above, if satellite operators were to assume a
higher use case to provide a level of service comparable to ter-

ent
return on investment (note that the ability to generate enough
cash flow affects their ability to finance {uture satellites), the

restrial providers and to double their price to ensure consis

required subsidy would grow proportionately. Assuming a con-
temiplated starting price of $120, the subsidy required would
be §255 million annually (250,000 people x $85 difference in
ARPU x 12 months) to yield an end-user price of §35. Over 20
years, the present value of this annual expenditure is roughly
$2 billion.

Despite these challenges, we believe that satellite can

still provide an economically attractive service for some,
and that satellite providers can be an alternative to ter-

restrial providers, both wired and wireless. However

S We

about
the optimal role satellite might play in the disbursement
process—has led us to not explicitly include satellite in the
base-case caleulation.

explain further in Chapter 3, uncertainty—principally

Exhibil 4-AR:

Satellite Capex per Subscriber- Average cost/POP at Scale

$3,500

3.000

2,500 -

2,000

1,500 -

1,000 -

Medium
usage

Low usage High usage

MISSTON

W W

TECHNOLOGIES NOT INCLUDED IN THE BASE CASE

Fiber-to-the-premises (FTTP)

Fiber-to-the-premises (FTTP) offers the greatest potential
capacity of any of the technologies considered, making it the
most future~proof alternative. The tradeoff for this is the addi-
tional construction cost incurred to extend fiber all the way to
the premises, making FTTP the most capital-intensive solution
considered. On the operational side, the extension of fiber en-
ables the removal of all active components in the outside plant,
providing FTTP with asubstantial operational savings over
competing technologies with active electronies in the outside
plant.*® However, in unserved areas in particular, these savings
are insufficient to overcome the initial capital expenditure bur-
den, making FTTP the solution with the highest lifetime cost
and the highest Investment gap.

Capabilities

There are three basic types of FTTP deployments: point-to-
point (P2P) networks, active Ethernet networks and passive
optical networks (PON). PON makes up more than 94% of the
current residential FTTP deployments in the United States.'®”
PON has the advantage of offering lower initial capital expen-

diture requirements and lower operating expenditures refative

to P2P and Active Ethernet deployments, respectively. As
our analysis utilized PON as the modeled FTTP network.
Hxhibit 4-AS shows the capabilities of the varieties of PON
currently in use in the United States.®
While the majority of homes currently passed by FTTP de-
ployments in the United States are passed by BPC

uch,

networks,
19 PON is a shared

medium, meaning that a portion of the access network running

more new deployments are utilizing GPOD

between the headend and the passive optical splitter is shared

among multiple end-users.

Typical PON deployments shave asingle fiber in the feeder por-
ton of the access network among 32 end-users. See Exhibit 4-AT.
For BPON, this yields a fully distributed downstream capacity of 194
Mbps and upstream capacity of 4.8 Mbps per end-user. For GPON,
these capacities increase to 78 Mbps downstream and 39 Mbps

upstream. As these speeds do not factor in any oversubscription, with a
anoperator with either a BPON

or GPON deployruent could easily offer its customers a product with

reasonable oversubscription of

download speeds exceeding 100 Mbps, far exceeding what we antici-
1

pate being required i the foreseeable future.™ As such, FTTP clearly

is acandidate from a capability standpoint for deliveringbroadband to

the unserved,

Future PON architectures
PON architectur

next evolution of GPON is expected to be completed in June

s continue to evolve. The full standard for the

FROADBAND. GOV



247

2010, with deployments starting in 2012, It will offer down-
{oad speeds of 10 Gbps and upload speeds of 2.5 Gbps and 10
Gbps, and it will be able to coexist on the same fiber as GPON.
Deployments of the next evolution of EPON could even predate
those of GPO
Joad speeds of

offering download speeds of 10 Gbps and up-
1 Gbps and 10 Ghps. M See Exhibit 4-AU.

GBI PAPER NG. 1 C
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Beyond these near-term standards, numerous long-term
ideas are being presented. For example, Wave Division
Multiplexing PON would replace the splitter with an arrayed
wave guide and utilize a different wavelength for each end-user.
This would effectively eliminate the sharing of the fiber in the
second mile that takes place with existing PON varieties, en-
s of 10 Gbps or more,

abling dedicated end-user capacitie

Fixhibit dos

: BPON BPON
Capabilities of Standard ITU-T G983 1EEE 8023 {TU-T G984
Passive Optical
. . Downstream up to 622 Mbps | Downstream up to 1.25 Gbps | Downstream up to 2.5 Gbps
Networks (PON) Bandwidth
Upstream up to 155 Mbps Upstream up to 1.25 Gbps | Upstream up to 1.25 Gbps

Downstream wavelength(s) | 1490 and 1550 nm 1550 nm 1420 and 1550 nm
Upstream wavelength 1310 nm 1310 nm 1310 nm
Transmission ATM Ethernet Ethernet, ATM, TDM

Exhibit 4-A%:
Passive Optical
Network (PON)
FTTP Deployment

e

Cost to Pass

Cost to Connect

E W
Future PON
Architectures

Bandwidth
(upstream/downstream)

10/2.5 Gbps or 10/10 Gbps shared

10/1 Gbps or 10/10 Gbps shared

Positives

Compatible with existing GPON

First completed

Key challenges

10 Gbps upstream not viable for single-family

units

10 Gbps upstream not viable for single-farnily
homes; 1 Ghps upstream too little bandwidth
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FTTP economics
To build FTTP to deliver broadband to the 7
ed as unserved (at a broadband defini-

million housing

units that are clas;
tion of 4 Mbps download and 1 )
investment gap of $62.1 billion.
The initial capital expenditure averages out to be slightly
L, 000 per premises. This initial capex value com-

Ibps upload) would lead to an

more than
and the cost to

prises two pieces: the cost to pass a premis

connect a premises. (These costs are detailed in Exhibit 4-AV)

The cost to connect a premises is the smaller of the two

s, typically averaging about $650-$750/premises.™™ The

charges
cost to connect is entirely success-driven and consists of the
installation of the fiber drop and equipment at the customer
Making up the bulk of the $5,000 initial capex cost
of a FTTT deployment is the cost to pass a premises; this
the cost to build the fiber network distributed over the prem-
s capable of being serviced by the network. Cost-to-pass is
typieally spoken of in terms of all premises passed by a FTTP
deployment, but the more meaningful number

premis

is

is

s cost-to-pass

per subscriber, which takes into account penetration rate. With
fiber installation costs ranging between $10,000 and $150,000
including deploy-

Y the cost to pass

per mile, depending on a variety of factors

ment methodology. terrain and labor facto

is highly sensitive to penetration rate and household density.

P
providers, we are able to establish the following empirical rela-
for a FTTP deployment and

T

Using several data points provided by existing ¥

tionship between the cost-to-pas

15

household density, using standard curve-fitting techniques’
{see Exhibit 4-AW):

Cost per home passed = §701.59 * ¢ (¥ Househald density)

where Household density is in homes per square mile.

As one can see, the unserved segment starts to intersect the

cost-to-pass curve just as the curve starts to steepen significantly.

At about 10 households per square mile, the cost-per-premises
passed is slightly less than $1,600. Halving the density to five
housing units per square mile more than doubles the cost-to-pa

to more than 83,600, At this level, factoring in average broadband
penetration of roughly 65% and including the cost to connect each
premises yields a cost-per-subscriber in excess of $6,000. Due to
the low densities of the unserved segment and given the curvent
expectation of bandwidth demand over the coming vears, even
with an optimistic scenario for increasing broadband adoption,
FETP may be prohibitively expensive when alternative technolo-
gles can also meet bandwidth demands.

The final category of costs is one where FTTP holds a
significant advantage: the cost-to-serve. By extending fiber
all the way from the serving office or headend to the customer
premises, an FTTP network eliminates the need for any active
components in the outside plant. This can reduce ongoing
s much as 80%

maintenance and support expenditures
refative to an HFC plant.'® However, on a monthly basis for a
typical scale network deployment, this savings amounts to just
a few dollars per subseriber, and as such is generally insuffi-
cient to offset the initial capital expenditure burden.

hibit 4-AY:
Breakout of FTTP Gap

L

initial Capex Ongoing Cost

ERERAL COMN NS COMMISSION | WWW

Total Cost Revenue investment Gap
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FYTP Deployment

The cost information above can be dis

layed in a simple finan-
cial model that can be used to easily estimate the viability ofa
FTTP deploymentin addition to the model that caleulates the
See Exhibit 4-AX.
consider cost per home passed. In this example, we use

cost of the investment gap across the country.
Fi
$850, a value that would cover roughly 80% of the United States.

GBI TECHNICAL PAPER NO.

Factoring in a 40% penetration rate, a value taken from the high
end of Verizon’s public]

v stated 2010 target rate for its competi-
tive deployments,"” we get a $2,125 cost-to-pass per subscriber,
Addingin the cost-to-connect, inflated to account for churn
and equipment replacement over the life of the network, we get
arough estimate of $3.225 total investment per subscriber. Al
this level, an operator could succeed with a monthly EBITDA of

Exhi

B -AW

Fx 5,000
v y Average density "
of £ Pass wi
Cost to Pass with 4500 % Actual build (£)
FTTP by Density of e Cuipve fit
Homes™® 4,000 = Unserved
o Jaguar
z Summit, MN
2 3500 Jagilar
& Aurbra, MN
£ 3000
£
o Jagiar
2 2500 Blogming Praitie, MN
g
g 2000 aguar
H
= orerset, MN
& 1500
3 Hiawatha
1,000 Kets
6 urban markets inMN o
500 Saguar ¥
Blooming Prairie City, MN
o . ;
1 0 100 1000 10000
(USD, present value) Household density (HH per mi?)
Curve fit to provide cost for any density
R = 0.962
R* adjusted = 0.990
hibit 4-AX: Cost per home passed
Simple Financial Model
to Caleulate Breakeven Take rate
EBITDA for FI'TP
Plant cost per sub
Cost to connect/maintain
Total capex persub $3,225 ey questions:
» How will EBITDA required for
Profit for NPV = 0 (dVer 20 years) 43,225 breakeven change as density-
driven costs change?
#I5 that EBITDA target
Taxes (@ 20% effective rate) $806 reasonable?
PV of EBITDA required
EBITDA per month

(@ 10% WACK over 20 years)
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/subscriber, a value that is roughly in line with estimates

of margins for some of the largest providers in the country.
Next, we caleulate the cost to deploy FTTP in each county

in the country using the curve fit caleulated in Exhibit 4-AW.

Applying that cost to the financial model faid out in Exhibit 4-AX,

one can caleulate the EBITDA requived for FTTP to break even
e shown in Exhibit 4-AY. Note that
asuceessful FTTP entrant wounld need to have roughly $38 in

in each county; the results

monthly EBITDA {rom each customer at the assumed 40% take

rate to provide returns to capital in the denser half of the country.

Ttis important to note that for an incumbent, much of the
revenue assoclated with a FT'TP deployment cannibalizes its
1ch, an incumbent telco would only want
to factor in the incremental revenue offered by a FTTP deploy-

existing revenue. A

dditional data revenue and video revenue. Th
cantly reducing the viability of FTTP

deployments currently for many incumbent providers.

ment, name

is

has the effect of signifi

Due largely to this cost structure, there have been few large in-
cumbent providers overbuilding their existing footprints with FT'TR.
To date, the bulk of FTTP deployments have been driven by asingle
RBOC, Verizon, which has deployed FTTP in the dens
ban and urban areas inits footprint, and by Tier 3ILEC

municipalities and other small providers. These providers have
deployed FTTP inare:
of Verizon, but they have been able to largely replicate the RBOCY

s that are less densely populated than those

cost structure by achieving an average penetration rate that is nearly
double that of the RBOC (549 vs. 30 9.2

3,000 - 5,000 foot DSL
Despite providing las han 12kt DSL and

DSL over loops of

erbroadband spee
being capable of delivering video servic
3,000 (3 kit) feet or 5,000 {5 kit) feet b
gap when providing broadband services in low-density unserved

higher tnvestment

areas. DSL over

5 kftloops delivers broadband speeds well in

W
o4
EBITDA Required ! emateoﬂl
- 8-
to Break Lven onan Lf‘_”_“idJ
FTTP Bulld Across the 74
Country=o s
54
s
3
24
1
o% 20% 40% 50% 80% 100%
R —
AR ferit il i liSshree S
P
Data Sources for FTTE T ptical light terminal (OLT) Calix protective order filing

Modeling Fiber distribution hub (FDH)

FTTH Council

optical splitter

FTTH Council

Fiber drop terminal (FDTY

FTTH Council

Optical network terminal (ONT)

FTTH Council, Calix protective order filing

fiber optic cabling

FTTH Council

aerial placement

FTTH Council

FTTH Council

buried placement

protective order

Hiawatha

#8
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excess of the 4 Mbps downstream and 1 Mbps upstream target,
However, due to the cost of driving fiber an additional 7000 to
9,000 feet closer to the end nser, 3 kft DSL and 5 kft DSL are
more eostly solutions than 12 kft DSL and, thus, have higher
investment gaps than 12 kft DSL in all unserved markets.

Capabiiities

DSL over loops of 3kft or 5 kit typically uses VDSL2 technology,
which wag first standardized in 2006 and uses {requencies up to 30
MHz. While there may be some VDSL technology still being used

GBI TECHNICAL PAPER NO. 1L CHAY

today, many operators are replacing it with VDSL2, Therefore, we
will examine the capabilities of VDSL2 technology at 3 kit and 5 kft.
VDSL2 can provide 35 Mbps downstream and 6 Mbps
upstream over 3 kit loops, and jt can provide 20 Mbps down-
strea and 2 Mbps upstream over 5 kit loops. As VDSL2 over
24 AWG wire provides rates well above 4 Mbps downstream
and 1 Mbps upstr:

am, the technology meets the speed require-
ments for broadband service. Exhibits 4-BA and 4-BB illustrate
how loop length affects speed for VDSL2. Of course, speeds
realized in the field are heavily dependent on plant quality, so
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any degradation in the copper plant will lead to lower speeds
for agivenloop length.

In this case, 24 AWG wire is assumed with no bridged taps.

Performance with 22 AWG wire, which is often used inrural
areas, would yield higher bitrates, while use of 26 AWG wire
would yield lower r

For VDSL2, performance can be improved through vector-
fng bonding or a combination of the two. Vectoring, or Dynamic
Spectrum Management level 3 (DSM-3), has shown improved
performance in lab tests by canceling most of the crosstalk

252

between VDSL2 lines sharing the same binder and is currently

being tested in the field. The bonding of loops, assuming there are
two copper pairs available, would enable the doubling of the speed
achieved to the end-use

+ A combination of vectoring and bond-
ing could produce downstream speeds over 300 Mbps if lab and
field tests prove successful. Exhibits 4-BC and 4-BD iHlustrate the
performance of bonded and vectored VDSL2.

Operators who have shortened loops from 12 kit to 3-3 kit
and currently use VDSL2 technology have
ogy offer faster speeds in the past decade.” Current and future

seen D8L technol-

Exhibit 4-BC: 350
oo \ectored Bonded VDSL2
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technology improvements, such as the three levels of DSM, are
likely to continue to improve speeds as well as the stability of
the service provided. Further development of and investment in
along with bonding, are likely due to DSL's
prevalence worldwide.

We model the VISL2 access network in a similar fashion
to the ADSL2+ network described (see above for details). In
essence, we assume VDSL2 DSLAMs are connected to central

these improvements

office and other middle- and second-mile aggregation points

with fiber-optic-based Ethernet technology providing backhaul
capacities that are more than sufficient to meet the end-user
requirement. Costs associated with loop conditioning ave in-
chuded when appropriate.

Economics

Like those of the 12 kit DSLnetwork, the economics of the 3
kft DSL and 5 kft DSL netwo
costs and capital expenditure. Using granular cost data from DSL

depend on revenues, operating

operators, the model calculates the investment gap to deploy 3
kft DSL to unserved markets as $52.7 billion and the investment
gap to deploy 5 kit DSL to unserved markets as $39.2 billion. The
total gaps for 3kft and 5 kft DSL are more than twice as costly
as the respective number to deploy 12 kft DSL to the unserved,
despite 3-5 kft DSL earning nearly 3x the revenue of 12 kft DSL
because their ARPUs include video as well as data. The cost dif-
ferential is mainly driven by the high cost of driving fiber closer
to the end user, less so by the higher cost of VDSL2 technology
versus ADSL2+ technology. The following waterfall charts show
the breakout among initial capital expenditure, ongoing costs
and revenue. See Exhibits 4-BE and 4-BF.
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Initial Capex

Initial capital expenditures include material costs and instal-
lation for the following: telco modem, NID, protection, aerial
or buried copper drop, DSLAM, cabinet, VDSL2 line card, al-
located aggregation cost, fiber cable up to 3 kft or 5 kft from the

end-user (respectively), feeder distribution interface and drop
terminal/building terminal, as well as the engineering costs for
planning the network and the conditioning required on loops

(i.e., the removal of load coils and bridged taps).

Ongoing Costs

Ongoing costs include replacement capital expenditure re-
quired to replace network components at the end of their useful
lives, network administration, network operations center sup-
port, service provisioning, field support, marketing and SG&A.

Revenues

Revenues are caleulated by taking the ARPU-—which varies ac-
cording to the level of broadband service/speed provided as well as
whether the bundle of services provided includes voice, data and
video—and multiplying it by the average number of users. For 3 kft
and 5 kft DSL, data and video ARPUs are used as the incremental
services to voice, which is assumed present due to the fact that
DSL technology utilizes the twisted pair of copper wires originally
installed and used for POTS. VDSL2s higher speeds at 3kft and

5 kft could support both video and data, although not all real-
world operators of VDSL2 choose to offer both services today.
The addition of video revenue is not enough to compensate for the
incremental investment required to drive fiber within 3kft and 5
kit of the end user for the unserved.

Exhibit 4B
Breakout of 3.000-Foot
DSL Gap

tnitial Capex

Ongoing Casts
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Material and labor costs for 3 kft and 5 kft DSL are the
same as for 12 kft DSL except for VIISL2 line cards, which are
sourced from a Qwest filing under Protective Order.

15,000 foot DSL

DSL over foops of 15000 feet (15 kft) is aver
solution for providing Internet access in low-density areas but
fails to meet the Broadband Availability Target.

-ost-effective

Capabilities

DSL over 15 kit Joops typically uses ADSL2/ADSL2+ technol-
ADSL2+ over 24 AWG wire provides rates of 2.5 Mbps
downstream and 600 kbps upstream; therefore, the technology

does not meet the speed requirements for broadband service
under the Broadband Availability Target. Refer to Exhibit
4-AH in the 12 kft DSL section for a further understanding of
how downstream speed varies with loop-length distance.

Hybrid Fiber-Coax Networks
The focus in this section will be on high-speed data connectiv-
ity provided by hybrid-fiber-coax (HFC), or cable, networks.
We'll look fi s of HFC networks, then at the
economics of these services,

Our analysis indicates that the capabilities of HFC networks
far exceed end-user speed and network capaci

st at the capabili

requirements
shown above and in the National Broadband Plan. Therefore, by

Exhibit 4-8E
Breakout of 5.000-Foot
DSL Gap

Initiat Capex

Ongoing Costs

Total Cost Revenue Gap

Jihit 4-BG
Breakout of 15.000-Foot
DSL Gap

Initial Capex
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definition, homes within the HFC footprint are considered served.

However, the investment gap to deploy HFC networks in unserved
areas is larger than that of DSL or fixed wireless as noted above.

The near-ubiquity of HFC networks that can provide high-

speed broadband access is a tremendous asset that puts the

ited Stales in a unique position among other countries. HFC

networks were initially designed to deliver one-way video, but

have evolved over time to allow two-way transmission of data

and voice in addition to video. Today, cable systems pass roughly
90% of U.S. households with high-s
tion, more than 90% of homes are passed by cable plant, with
0% of those homes taking at least basic cable video service,

thereby amounting to 63 million subscribers.®™ Some 52% of

peed data services; in addi-

broadband subscribers in the United States subseribe to cable~

or

. s BT
based service, the second highest rate among OECD countries,

History

When cable systems were initially constructed, the indus-
try was highly fragmented, with many small firms operating
networks inlocal markets. Today, there is very little overlap
in cable networks because, in most markets, cable operators
received exclusive rights to operate in their geography in the
form of a franchise agreement granted by local franchising
authorities. It is important fo note that cable companies have

not been subjected to the same network-sharing or carrier-of-

: howeve

last-resort obligations as the telephone compani

cable companies do not receive Universal Service Fund (L
monies to offset the costs of constructing and raintaining

Loxhi -BH:
Breakout of Cable Coverage-- Share of Homes Passed
by Cable Companies

Other Cable Comcast

Cablevision

Cor
Communications.

Charter

Time Warner Cable

Numbers do not sum to 100% due to rounding.
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their networks. Maintaining one network per geographic area
greatly reduced the network cost-per- subscriber, which, along

with having monopoly or near-monopoly control over the video

market, has allowed these networks to be suecessful in the face
of large up-front capex requirements.

Due to the complementary nature of footprints and scale
advantages in content acquisition, the cable industry has
experienced significant consolidation over the years. Today,

there are almost 1,200 cable

stem operators but, as shown

in lixhibit 4-BH, the top five of homes

s

passed by cable video servi ce.™
Cable MSOs have spent $161 billon from 1996-2009 on
in part, this was used to enable broad-

capital expenditures;
s

band capabilities.

to provide one-way video signals,

y constructed

are originatl

could

customers init

not send information back through the network. In the early
deployment of cable (1950s-1970s), the networks were known
as CATV (Community Antenna Television) and were built to
provide TV and radio services. The network was designed to
support all-analog, one-way transmissions from the commu-
nity satellite antennas (cable headends) to end-user televisions
over coaxial cable,

In the 1990s with the advent of the Internet and pa
of the 1996 Telecommunications Act, cable companies began

ssage

upgrading their networks to provide the two-way transmission

capabilities required for Internet data traffic and telephony

i addition to TV/radio signals. The network needed to be

reengineered to handle two-way transmissions of digital com-
munication signals and upgraded to handle higher capacity
demands. The original “tree and branch” avchitecture of cable

systems was ideal for transmitting TV signals from the head-

end to the home television. However, video transmission over

coaxial cable was still susceptible to noise and interference and

required amplifiers, line extenders and other active electron-
ics to ensure that the signal would reach end-user TV sets with
acceptable quality. Unfortunately, these active electronics a)
were not capable of passing signals in the upstream divection
and b) were often not spaced properly within the cable plant for
upstream transmission. As a result cable companies invested

in HFC upgrades throughout the 1990s to overcome these

problems. Such upgrades were seen as attractive since millions

of homes were already “wired” with high capacity coaxial cable

and the revenue potential of triple play services created a com-

pelling business case. Exhibit 4-BI illustrates some examples of
the infrastructure upgrades required for HFC networks.

Steps to upgrade cable networks for broadband:

» Invest in fiber optic cable and optic/electronics to replace
and upgrade coaxial cable for capacity purposes

BROADBAND AVA
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» Replace and redesign headend equipment, line transmis-
sion equipment, set top boxes to allow for two-way data
transmission, and add DOCSIS modems

» Deploy telephone s
tion facilities to provide VoIP services

itching equipment and interconnec-

» Develop the technology and equipment neces for more

v

sophisticated network management and control systems

> Implement the back-office, billing and customer service

platforms necessary to provide the standard triple play

services common among cable operators today

Capabifities

Cable companies coupled their investments in two-way up-
grades with a standardization effort. Cable-based broadband
velies on Data Over Cable Service Interface Specifi
(DOSCIS). The first release of DOCSIS was in 1997, with
DOCSIR 2.0 released in 2001 and the third-generation stan-
dard (DOCSIS 3.0) now being deployed widely. DOCSIS 2.0,
currently the most widely deployed, provides up to 36 Mbps
of downstream bandwidth and up to 20 Mbps upstream, while
DOCSIS 3.0 provides up to 152 Mbps of downstream band-
width and up to 108 Mbps of upstream (with four bonded
channels) ¢

Asnoted above, cable

ems provide shared bandwidth in
the last mile, with multiple homes sharing a fixed amount of

bandwidth at a single node. Ultimately, bandwidth-per-custorer

is driven both by the number of customers (and their usage) per

node and the total bandwidth available per node. Given typi-

cal busy-hour usage rates (see Network Dimensioning

section),

18 2.0 system can receive up to 10 Mbp:
under DOCSIS 3.0, that number will increase substantially, to 50
Mbps.
varfables, including not only the DOCSIS specification, but also

users on a DOCS

ctual figures, however, depend on alarge number of
spectrum allocation and use and the number of homes per node.

Impact of cable-system spectrum
Spectrum in cable plants,

s in over-the-air broadeasting, is

a measure of how much “real estate” is devoted to transmit-

ting signals. Most two-way cable plants use 450 MHz or more

of spectrum, with many having been upgraded to provide 750
MHz or more. Each analog television channel requires 6 MHz
of spectrum. Exhibit 4-BJ shows the spectrum allocation for a
typical 750 MHz, DOCSIS 2.0 deployment.

Note that all upstream communications take place inJow-
frequency spectrum, below 52 MMz FCC rules requiring that
broadceast Channel 2 be carried on Channel 2 of the analog
spectrwm (54 - 60 MHz) established the low end of down-

stream spectrum.'™ Cable companies” outside plant equipment
is tuned for this: band-pass filters allow upstream traffic only

below

52 MHz. In addition, band-pass filters in consumer elec-
are tuned to block potentially large amplitude upstream
signals only below 52 MHz.

{ronic

The 52-MHz upper bound on upstream spectrum places
limits on upstream bandwidth, First, because it would require

Broadband Services
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changes to cable plant and consumer electronics, adding spec-
trum for upstream use above the 52 MHz would be difficult and
costly. In addition, interference at low frequencies (e.g., from
motor poise, ham and CB radio, walkie-talkies) could reduce
usable upstream spectrum significantly.* While DOCSIS 3.0
allows for the bonding of multiple channels to inerease up-

stream capacity, these other spectrum issues will likely provide

real-world Hmits to upstream capaci
Do
nies can devote higher-frequency 6 MHz channels to downstream

nstream bandwidth faces fewer constraints: cable compa-

capacity. In addition, DOCSIS 3.0 allows carriers to devote four or
even eight channels to downstream data communications.

Cable companies use Quadrature Amplitude Modulation
{(“QAM™) to inerease the bandwidth transmitted over a given
amount of spectrum (the Mbps-per-MHz), with typical deploy-
ments featuring 16, 64 or 256 QAM. In typical DOCSIS 2.0
deployments, the downstream direction is 64 or 256 QAM and
the upstream is 16 QAM. As an example, consider a typical
DOCSIS 2.0 deployment with one 6 MHz downstream channel]
at 64 QAM which delivers approximately 36 Mbps.

Cable companies can create additional capacity for down-
stream bandwidth (or for additional broadeast video channels,
or other services like video-on-demand) through a number of
means. The most obvious may be to increase the frequency of
the cable plant, but this requires extensive upgrades in outside
plant and is often very expensive.

There are a number of less expensive options available.

GBI TECHNICAL PAPER NO. 1

As discussed above, going from DOCSIS 2.0 to DOCRIS 3.0

allows the cable system to devote more frequency, assuning

it can be made available, to data while keeping the plant total
unchanged. Cablevision estimated the cost of its DOCSIS 3.0
rollout at about $70 per home passed (there may be additional
success-based expense, e.g., CPE). Scale economies may bring
that number 10-20% lower for larger MSC
Another option is Switched Digital Video {(SDV). Inthe current

RS

HFC architecture, all video channels are sent to all subscribers
with filtering of channels for diffevent subscription services made
by the set-top box. SDV transmits only those channels to a given
node when those channels are in use by a subseriber. This means
that the majority of channels are not transmitted most of the time,
thereby using fewer channels in aggregate. SDV is therefore a
relatively inexpensive technique to reclaim on the HFC network
bandwidth to be used for other purposes. Cisco Systems estimates
the cost of SDV at $12-816 per home passed.™ A nwber of MSOs
are moving forward with SDVF although concerns exist for third
party providers of DVRs like TiVo,™

Another approach is analog reclamation. In analog reclama-

tion, often termed “going all digital,” cable companies move

away {rom transmitting analog sig
channel takes up 6 MHz (the equivalent of more than 30 Mbps
as noted above); the same spectrum (or bandwidth) can carvy

als entirely. A single analog

10 digital standard-definition channels or three high-definition

channels. Analog reclamation can therefore “add” a substan-
tial number of channels to a typical system. For example, by

Spectrum Allocation OMhz 5 12 42 50

in Cable Plant

750
Bhz

550

850

Upstream

Current: DOCSIS 1.x. 2.0

Bandwidth divided into
8 Mhz channels

Cnly one BMhz “channei” used for HSD

BERAL CoMMUMD

750 Mhz

Downstream

Future- DOCSIS 3.0

750 Mhz

Logical bonding of more than one
channef will increase HSD speed
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moving a fairly typical 85 analog channels to digital, a cable
company can free up over 500 MHz of spectrum, providing
enough capacity to carry well over 200 digital HI channels.
The cost of analog reclamation is estimated at approximately
$30 per home passed.

Finally, cable companies could go all-TP, moving away from
the current spectrum allocation entively. A7
could provide 4.5 Gbps*'? of all-IP bandwidth, to be shared
among all users and all applications. This would require a

50-MHz system

significant change not only in network architecture for cable
companies, but also significant business-process redes

gnto
figure out how to capture revenue from an all-1P network.

Impact of homes per shared node

As noted above, cable capacity is shared among all users ona
given node, Where there are more users, bandwidth is shared
more widely and individual users will, on average, have less

capacity. By splitting nodes, cable companies can reduce the
user-load per node and increase the capacity per user. Some

cable companies have been splitting nodes aggr

from 1000 homes per node to 100 homes per node or fewer!
Cisco estimates the cost of splitting a node at approximately

5001 Agsuming 300-400 homes per node puts the costat

approximately 850 per home pas

ed.

As node-splitting continues, HFC networks will reach the
point where the run of coaxial cable is quite short—short enough
that there is no need for active electronics in the coaxial part of
the network. Tt
60 homes per node * but the driver is the linear distance cov-

se so-called passive nodes often have roughly

ered by the coaxial cable, not the number of homes. Removing
active electronics from the field, however, will vield a network
that is more robust and that requires less maintenance.

Economics

The economices of providing broadband service over cable plant
are driven largely by the presence of existing network, Where
networks exist, and costs are sunk, broadband econormics are
very attractive. In other areas, where one examines greentield
builds, the economics can be far more challenging. Since the
network capabilities of an HFC network far exceed the target
speed set forth in the plan, the unserved are all in greenfield
areas where the fnvestment gap of HFC is much larger than that
of DSL or fixed wireless.

ely, moving

Existing cable deployments were funded by video
As noted earlier, cable networks were originally designed to offer

video serviex

s And, in many markets, cable companies were granted

exclusive franchise agreements. As a result, the video business over

Exhibit 4-BK: $30.00
Cable Video Expanded Basic
ARPU Over
Timet*i--Cable 25.00 -
Pricing

20.00

15.00 -

Basic

10.00 -

5.00 -

0.00 5 T T 7 T T

1998 1999 2000 2001 2002 2003 2004 2005
{in USD, present valus)
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I
providing a network on whicl
business. The video business, in fact, has enjoyed increasing ARPU

over along period of time {see Exhibit 4-BK), providing much of the
tructure. Of all subscribers who

rge portion of cable-company revenue,
to build the incremental broadband

time has accounted for a

capital for HFC investment in infra
o thege services, 889 subscribe to expanded basic and
15

have acce:

55% subscribe to digital prograniming

OBL THECHNICAL PAPER NG, 1
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tncremental broadband upgrodes

As noted above, large investments have been made incable s

tems already,

shown in Exhibit 4-BL, the incremental expense for upgrades-—

each aspect of which has been discus:

the significant sunk investment already in the cable plant. As a

consequence, cable s3

principally funded by the video business. Further, as
sed previously—is low given

ems ave relatively well positioned to meet

Exhibit 4-BL:
Upgrade Costs for
Cable Plant
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future growth in bandwidth demand.
In summary, where

ting two-way cable plant exi

up-
grade costs to provide high-speed service of up to 50 Mbps are
low: roughly $165 per home passed,

Greenfield deployments

Building a new cable plant requires deploying a new outside
plant and some form of headend to aggregate and distribute
video and data content. The choice of technology for the out-

side plant is not an obvious one

that is a traditional hybrid fiber-coax plant, or one that iz
fiber, a so-called RF over Glass (RFoG) plant.

all

providers can deploy a network

When connecting a home for the first time-—effectively
adding a completely new last-mile connection—providers are
likely to use the most future-proof technology possible. Tt would
make little sense to deploy, for example, a brand-pew long-loop
twisted-pair network. The choice is less clear when comparing
HEFC and R¥oG (or any other FTTP deployment). As Exhibit
4-BM shows, HEFC and fiber networks have similar outside plant
costs, which are mostly a function of labor costs. However, RFoG
and FTTP deplayments, by vemoving all active electronics from
the outside plant, have lower ongoing expenses.

Hstimates suggest these opex savings are approximately 820
per home passed per year ™ While this may not sound large at

Fxhibit 4-BN:
HFC Plant
Diagram-—CableCo
HFC Architecture

Fitier Optic:
Metro Ring

nocsR
Hogorns

i
Peapsmisiior
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Passidon Coax
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Barrdwicth Allocaied
To Node s Sharet:
Amorngstall HHus

Pare-Node

P
G

£ =B Material Costs e
Data Sources for HFC Splitter Cable ONE (filed under protective order)
Modeling
Fiber Node Cable ONE (filed under protective order)
CMTS Hiawatha (filed under protective order)
Up Stream Reciever Hiawatha (filed under protective arder)
Cable Modem Hiawatha (filed under protective order)
Drop Hiawatha (filed under protective order)
Tap Cable ONE (filed under protective order)
Coaxial Cable Cable ONE (filed under protective order)
108 FEDERAL COMMUNICATIONS COMMISSION | WWW.BROADBBAND. GOV




261

the outset, it adds up over the life of the network. A majority of

these savings come from power required for active components,
system balancing and sweeping, and reverse maintenance,

The other major expense for a new network, whether HFC
or RFoG, is the cost of a drop per subscriber. RFoG drops are
approximately $175 more expensive than HFC drops ™ As
aconsequence, the initial cost of connecting a subscriber is
higher for RFoG relative to HFC.

However, the aggregate cost of a typical HFC eustomer will

exceed, in less than 10 years, the aggregate cost of serving the

same customer using RFoG. In other words, the operational
savings from having an all-passive plant outstrip the initial

cost savings from deploying an HFC system. Ttis reasonable

to expect RFoG and FTTTP drop costs will decline over time as
deployments become increasingly mainstream and the industry
attains greater scale. Accordingly, it is lkely that as RFoG and
FTTP deployments become cheaper, this break-even period
will become even shorter, As a consequence, a greenfield devel-
oper of wireline infrastructure is move likely to choose RFoG
or FTTP over HFC going forward, given both lifecycle cost and
future-proofing benefits of an all-fiber network.

Modeled cost assumptions

We modeled the incremental costs of extending HFC networks
into unserved areas with a high degree of granularity. Exhibit
4-BN shows the basic network elements of an HFC network and
Exhibit 4-BO lists the sources for assumptions used in the model.

NETWORK DIMENSIONING
Inorder to ensure that the investment gap is reflective of the
full costs of deployment, it is important to dimension the net-
work to be able to deliver target broadband speeds during times
of peak network demand. In particular, we need to determine
that we properly model the capacity of every shared link or ag-
gregation point in order to ensure that the network is capable
of delivering required broadband speeds.

However, data flows are far more complex to characterize

straightforward analytical

solutions of aggregated data traffic demand very challenging
will be discussed ahead in Complexities of data-network d

than voice traffic, making relative;
his

mensioning. Qur approach is to deseribe typical usage patterns
during times of peak demand, which we then use to estimate the
network capacity needed to ensure a high probability of meet-
ing end-user demand; this is discussed at the end of this chapter
in Capacity considerations in a backhaul network.

Complexities of data-network dimensioning
Network dimensioning will not guarantee that users will always
experience the advertised datarates. Note that even traditional

volce networks are designed for a certain probability of being able

SRAL
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to originate a phone call {e.g. 99% of the time in the busy hour for
wireline, 95% for cellular) and a certain average sound guality. For
dimensioning IP data networks, it may be useful to point out the

ving traditional voice traffic engineering prin-
ciples to IP data-traffic flow. Dimensioning 1P data networks is

difficulty of app!

intrinsically more complex than dimensioning voice networks,

To properly dimension a traditional circuit switched voice
network, it is typical to use the Erlang B formula that allows an
operator to provision the number of circuits or lines needed to
carry a given quantity of voice traffic. This is a fairly straight-
forward process mainly because the bandwidth consumed for
cach call is effectively static for a given voice codec in the busy
hour. In fact, technology has enabled carriers to encode speech

more efficiently so a voice conversation today may actually

consume much less bandwidth than a voice conversation did 20
years ago. Nonetheless, the three basic variables involved are:

» Busy Houy Traffic, which specifies the number of hours of
call traffic there are during the busiest hour™

» Blocking, or the fajlure of calls due to an insufficient
number of lines being available and

» The number of lines or call-bearing TDM civcuits needed
inatrunk group

As long as the average call hold time is known and the opera-

tor specifies the percentage of call blocks it is willing to accept
inthe busy hour, the number of trunks is easily caleulated using
the Erlang B formula.

For broadband Internet access, however, there is much

more uncertainty, Unlike voice telephony. Internet traffic is

- multi-dimensional, and dynamicin the minute-

quite comples
to-minute and even millisecond-to-millisecond changes in
its characteristics. Network planning and engineering for
broadband Internet are more difficult with higher degrees of
uncertainty because of the following principal factors:

» Hach application used during an Internet access session,

such as video streaming, interactive applications, voice,
Web browsing, etc., has very different traffic characteris-

tics and bandwidth requirements.

» End-user devices and applications are evolving continu-

ously at the rate of silicon electronics, as opposed to voice
{we continue to speak at the same rate of speech).

» Broadband Internet access supports many different user
applications and devices, from streaming high definition
video (unidirectional, very high bandwidth), to short
messaging (bidirectional, very low bandwidth).

» The scientific community has not yet developed and
agreed upon the best mathematical representations for

modeling Internet traffic.
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Exhibit 4-BP fllustrates the additional complexities of
multi-dimensional data traffic verses traditional civeuit
switched voice traffic. These differences introduce chaotie vari-

ables not present in the Brlang traffic model used to dimension

voice networks.

any individual Internet applications are “bursty” in
nature. Consider a typical Web-surfing session, in which a user
will “click” on an object, which results in a burst of information
painting the computer screen followed by a lengthy period of

minimal data transm

ion, followed by another burst of infor-
mation. The instantaneous burst may occur at several Mbps to
paint the screen, followed by many seconds or even many min-
utes with essentially no traffic, so the average transmission rate
during a session may only be a small percentage of the peak
rate, This
traditional mathematical models such as the Erlang formu
used for voice traffic; it can be considered fractal and chaotic
in nature, as shown in Exhibit 4-BP. By contrast, the viewing
of a high-definition video involves streaming content in one

rpe of traffic does notlend itself to modeling by the

direction steadily at several Mbps. And a typical Skype video

conference ma

information but at only at around 384 kbps in each direction.™
Computer processing keeps improving at the rate set forth

v involve a two-way continuous streaming of

by “Moore’s Law.” as does the price/performance of storage.

This doubling every two years
sting applications (e.

simple pictures, high definition and now even 3D-HD instead of

enables much better performance

of e very refined graphics instead of

NTSC video or standard-definition TV}, as well as new applica-
tions that could not have existed several years earlier. So aslong

as silicon chips and electronics continue to improve, network

providers may see more and more demands placed on the

network by individual user applications. Moreover, behind an
individual network interface, the subscriber is likely to have alo-
cal area network with several users running various applications
for which traffic characteristics vary widely and with variable
limescales such that the cumulative effect is
and unpredictable traffic fow into the network.

To conclude this discussion, we note that traffic engineering

ahighly variable

is based on mathematical models involving probabilities and

statistic noted earlier, modeling voice traffic makes use of
the simple inputs of average duration of call, bits-per-second
used by the voice encoding scheme and pumber of call origina-
tions per hour. This has enabled scientists and engineers over
the y

ars to develop reliable mathematical models that cor-
relate well with real-world experience. However, for Internet
traffic, the number of variables, the magnitude of variation
of these variables and the statistical nature of the variables
ha

ve nade it difficult for the scientific community to develop

Exhibit 4-RP:
Differences Between
Voice and Data
Networks

Factor

Relevance to voice network dimensioning

Relfevance to data network dimensioning

Number calls/data sessions

Number of cails generated in the busy hour

Nurnber of sessions invoked by user or users during busy hour

Average call/session duration

Average duration of each call {usuafly in minates)

Duration of application session (range from hours to milfiseconds)

Variation in call/session duration

Almost alf calls measared in minutes with little deviation

fns rangios frour

Warishls session duration butwe:
mlnies b xco

Bandwidth intensity (amplitude)

N/A- bandwidth consumed for sach call is static at 64 kbps.

Variation in bandwidth intensity N/A (see previous)

Calis Blocked / Congestion threshold
during busy hour

“blocked” cafls tolerated in the busy hour
{typicatly one call block per 100 call attempts)

Minimum bandwidth at which packets are Jost
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a well-accepted mathematical model that can predict network
r demand. In fact. the underlyingbe-
havior of the traffic is still the subject of research and debate.

trafficbased on end-u

Consequently, it is very difficult to statistically character-
ize the traffic per subscriber or the aggregated traffic at each
node in the network. And without such a characterization, we
cannot dirension the network, ex anfe, with the level of preci-
sion necessary to ensure subseribers will always experience the
advertised data rates.

Generally speaking, Internettraffic engineers do not drive

the expansion of network capacity from end-user demand

models. Rather, they measure traffic on network nodes and set
thresholds to inerease capacity and preempt exhaust for each
: “While

ing networks, it is

critical network element. Adtran remarks in its filing

sustainable speed can be measured in exi
nearly impossible to predict in the planning
sensitivity to traffic demand parameters

ages due toits

Stitl, we need to engineer our network model to deliver avo-
bust broadband experience, capable of delivering burstrates of
4 Mbps in the download and 1 Mbps in the upload even without
being able to measure traffic on actual network elements. The

approach to do this is to provide sufficient capacity to provide
ahigh probability of a robust user experience (as discussed in

the next section). For this, we need a metric that characteriz

traffic demand. One such metric that measures traffic demand
is the Busy Hour Offered Load (BHOL) per subscriber,™

Lapacity per user: busy hour offered load (BHOL)
The data received/transmitted by a subscriber during an hour
represent the network capacity demanded by the subscriber
during that hour. This can be expressed as a data rate when

the volume of data received/transmitted is divided by the time
duration. BHOL per subscriber is the network capacity demand
or offered load, averaged across all subsceribers on the network,
during the peak utilization hours of the network.

In general, the total BHOL at each aggregation point or node of
the network must be smaller than the capacity of that node in order
to prevent network congestion. Alternately, the number of sub-
sation node of the network must be smaller than
of the node to the average BITOL. This

scribers per ags
the ratio of the
the general principle we use to dimension the maximum number of

subscribers at each aggregation point of the network model.
The BHOL-per-subscriber depends on a subscriber’s Internet

of the mix of

usage pattern and sucl
Internet applications in use, the bandwidth intensity of each ap-

plication and the duration of usage. But, for practical engineering

s a complicated over]

purposes, the average BHOL-per-subscriber can be derived from

monthly subscriber usage. Typically, 12.5% to 15% of daily us
age happens during the busy hour. ™ We recognize that very high

monthly usage on the savne connection speeds usually results from

FERERAL COMMUNICA

TONS COMMISSION

ORI TECHNICAL PAPER NO. 1 CHAPTY

increased hours spent online, outside of the busy hours, rather than

an increased intensity of usage during the busy hours. As such, ve

heavy usage may not quite lead to the same proportionate increase
in BHOL. However, for the purposes of our network dimensioning,
we shall malke the simplifying {and conservative) assumption that
the effect is proportiopate.

Current usage levels and corresponding BHOLs for different
speed tiers are shown in Exhibit 4- BQ. Observe that the mean usage
is more than five times that of the usage by the median or typical
uger. In fact, a small percentage of users generate an overwhelming
fraction of the network traffic as shown in Exhibit 4-BR, This phe-
nomenon is well known and is diseossed inmore detail in Omnibus
Broadband Initiative, Broadband Performance.
heaviest 10% of the users generate 65% of the network tra

? For example, the
So.if

we were to exclude the capacity demand of these heaviest users, the

BHOL of the remaining users would be far lower. For example, by
excluding the heaviest 10% of the users, the BHOL by the remain-
ing 90% is only 36-43 kbps. In Exhibit 4-BS, we show the impacton
the BHOL by excluding different fractions of the heaviest users. For
comparison, we also show the BHOL for the median or typical user.
Suppose we want to dimension a network that will continue
to deliver 4 Mbps to all users even after the next several vears of
BHOL growth. In order to estimate the future BHOL, we first

note that average monthly usage is doubling roughly every three
discuss

Performan

year ed in Omnibus Broadband Initiative, Broadband

ext, given the significant difference between
mean usage and the typical or median user’s usage, it islikely that
the service provider will seek to limit the BHOL on the network
using reasonable network management technigues to mitigate

the impact of the heaviest users on the network. For example, an
Internet service provider might Hroit the bandwidth available to an
s using a substantially disproportionate
share of bandwidth and causing network congestion. Exhibit 4-BS

individual consumer who i

shows the BHOL for possible scenarios, ranging from dimensioning
for the typical user to mean usage. For our network dimensioning

purposes, we shall use a BHOL of 160 kbps to represent usage in

icof the

the future. Thus, this network will not only support the tra
typical user, but it will also support the traffic of the overwhelming
majority of all user types, including the effect of demand growth
over time. It is also worth noting that the additional cost of adding
capacity on shared links, as described throughout this paper, islow.

") s ek

Capacity inab i network
Operators of [P broadband networks must provide a consis-
tent, veliable broadband experience to consumers in the most
cost-effective way that meets the consumer broadband require-
ments set forth in the Broadband Plan: 4 Mbps downstream
and 1 Mbps upstream of actual speed.

An important consideration for an economical deploy-
ment of affordable broadband networks is proper sizing and

THE BROCADBAND AVAILABILITY G
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dimensioning of the middle- and second-mile links. A funda-
mental element in the design of all modern packet-switched
networks is

sharing” or “multiplexing” of traffic in some
portions of the network to spread costs over as many users as

35 In other words, network operators can take advan-

tage of the network capacity unutilized by inactive applications

from active

and/or users by dynamically interleaving packets
users and applications thus leading to a better shared utiliza-
tion of the network. This is commonly known as statistical
multiplexing.

This ability to dynamically multiplex data packets from mul-
tiple sources contributes to packet-switched networks being more

and BHOLs by Madian monthly usage in GB Median BHOL in Kbps B Low
e by speed tier in Mbps, 1H 2009 by speed tier in Mbps, TH 2009
Speed Tier
. w6 2L -
FE S B BB}
0-05 051 5 182 23 35 510
Mean monthly usage in GB Mean BHOL in Kbps
by speed tier in Mbps, TH 2009 by spead tiar in Mbps, TH 2009
5
Exchibit +-BE:
Usage by Tier and -
Usage by the heavlest users BHOL by usage type for the 3-5 Mbps speed tier in 1H2009
BHOL
Percent, 1H2009 Percent
% of users % of overall Mean  99%users S7%users OO0%users 80%users  Medion
network usage User ser
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efficient and economical than circuit-switched networks. Shared
network resources are the principle of network “convergenee” in
practice. Voice, video and data applications like Web browsing and

other applications noted above are now all packetized and trans-
mitted using the same network transmission facilities.

Of course there is a downside to shared networks, which
are typically oversubscribed in order to exploit the benefits of
statistical multiplexing. Oversubscription refers to the fact that
the maximum aggregate demand for capacity at a shared link or

QBT TECHNICAL PAPER NO. 1 CHAPTER 2

node in the network can exceed the link or node capacity. Thus,
there is a risk. however small, that the total traffic presented
at a given time might exceed transport resources in a way that

will, in turn, result in congestion, delay and packet Toss.
Even though itis challenging, a priord, to accurately char-

acterize the user experience on a network because of the

complexit

s of characterizing the traffic per subscriber, we used
some available analytical tools to validate the network dimen-
sioning assumptions in our model. Specifically, in Exhibit 4-BT,

Exhibit 4-BS:

Pxpected Future BHOL
in Broadband Network
Dimensioned to Deliver
¢ Mbps—Expected
BHOL in kbps for
Different Usage Types

n2015
Typical Omitting Omitting Mean usage
(Median user the heaviest the heaviest (without
20% users 10% users exclusions)
Exh, d-BiI o —
Likelihood of
- qos
Achieving a Burst
Rate Greater Than 8 os
4 Mbps at Different
Oversubseription
Ratios witha 6 -
Varying Number of 100 subscribers
Subscriberss® w500 subscribers
" s 2,500 subscribers
2
o + . \ Ny
10 15 20 2% 30 35
Oversubscription ratio
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we show the likelihood of being able to burst at rates greater
than 4 Mbps on a shared wired or satellite link at different
oversubscription ratios. For convenience, we shall refer to this
likelithood as simply “burst likelihood.”

In Exhibit 4-BT, the case with 100 subscribers js meant to repre-
node with ~100 subseribers; the 500 and 2,500
subscriber curves, on the other hand, represent a DSLAM with

sent a typical HE

~500' and a satellite beam with ~2,500 subscribers, respectively.
‘We use this chart to validate the network dimensioning
assumptions in our model. For example, the chart shows that
for a burst likelihood of 90%, the maximum oversubseription
ratio ou a ok with 100 subscribers is approximately 17. Recall
that oversubscription ratio of a link of capacity C Mbps with N
subscribers who have an actual datarate of R Mbps

Oversubscription  (Number of subscribers) x (Actual Speed)
ratio (Link Capacily)

That implies that the link capacity must be greater than
approximately 28.5 Mbps. Since the capacity of a DOCSIS
2.0 HFC node is about 36 Mbps, we conclude that a single
DOCSIS 2.0 node, which serves about 100 subscribers can

deliver our target broadband speeds with high likelihood. We
¢

ke

can use the same approach to validate the dimensionir

shared links and aggregation points in other networks i
DSL, Satellite and FTTP®
We recognize that the results shown in the chart are based

on certain traffic demand assumptions,™™ and that these

assumptions may not hold in practic ill, given our con-

servative choice of parameters in our network models, these
results indicate that the network will support the required
broadband speeds with very high probability. In reality, net-
work operators may monitor traffic levels at different links
within their networks and engineer their respective oversub-
seription ratios to ensure that capacity in the shared portions

of the network is available to support offered service leve

this case, 4 Mbps download and 1 Mbps upload in the bu
hours of the network,

One very interesting implication of the traffic simulation
represented in Exhibit 4-BT is that higher oversubscription
rates for the larger number of subscribers mean that capacity
can grow more slowly than the number of subscribers. This is
due to improved statistical multiplexing with increased number
of users. For example, adding five times more subscribers, mov-
ing from 100 to 500 or from 500 to 2,500 subscribers, requires
adding only roughly four times as much capacity to provide the
same probability of end-user service. Thus, adding capacity

linearly with the number of subscribers, wme inour

s we

analysis, is a conservative approach that does not account for

the full benefits of statistical multiplexing.
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MIDDLE-MILE ANALYSIS
Middle-mile facilities are shared assets for all types of last-

mile access. As such, the cost analysis is very similar regardless

of last-mile infrastructure. The local aggregation point can

vary based on technology (e.g., a cable headend, LEC central

office or a wireless mobile switching center (MSC)) while the

Internet gateway is a common asset. Middle-mile facilities are
widely deployed but can be expensive in rural areas because of
the difficulties of achieving local scale, thereby increasing the

investment gap. On a per-unit basis, middle-mile costs are high

inrural areas due to long distances and low aggregate demand
when compared to middie-mile cost economics in urban areas.

While there may be a significant affordability problem with
regard to middle-mile access, it is not clear that there is a mid-
dle-mile fiber deployment gap. The majority of telecom central
offices (approximately 95%)1% % and nearly all cable nodes (by
definition, in a true HFC network) are fed by fiber.

Please note: terms like “backhaul,” “transport,” *
access” and “middle-mile” are sometimes used interchange-

special

ably, but each is distinct. To avoid confusion, “middle-mile
transport” refers generally to the transport and transmission of
data communications from the central office, cable headend or
wireless switching station to an Internet point of presence or
Internet gateway as shown in Exhibit 4-BU.

Middie-Atile Costs
The middle-mile cost analysis concludes that the initial capex
contribution to serve the unserved is £.9% of the total ini-

tial capex for the base case. That is, the modeled cost for the

incumbent or lowest cost provider to build these fac:
incrementally is estimated at approximately $747 million.

In order to accurately model the costs of middle-mile
transport, particularly in rural, unserved areas, we examined
all available data about the presence of reasonably priced and
efficiently provided, middle-mile transport services. However,
we recognize that broadband operators who rely on Jeased
facilities for middie-mile transport may pay more for middie-
mile than broadband providers who self-provision. This is

discussed further within the subsection titled Sensitivity:
Lease vs. Build. Thus, in a hypothetical case in which Jeasing
facilities turns out to be four times the modeled incumbent
build cost, the resulting middle-mile contribution could be
estimated as high as 9.8% of the total initial capex for the base
cage, or approximately $1.6 billion. The following discuss

the analysis done to ensure our model accurately captures the

appropriate costs.
Broadband networks require high-capacity backhaul, a

need that will only grow as end-user speed and effective load

grow. Given the total amount of data to be transmitted, optical
fiber backhaul is the required middle-mile technology in most
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instances. Once the transport requirement reaches 155 Mbps
and above, the only effective transport mode is at optical wave-
lengths on a fiber optic-based transmission backbone. Plus,
while the initial capital requirements of fiber optic systems are
substantial, the resulting infrastructure provides long-term
cconomies relative to other options and is easily scalable ™™
Microwave and other terrestrial wireless technologies are well
suited in only some situations such as relatively short middle-
mile runs of 5-25 miles. However, microwave backhaul may be
a critical transport component in the second naile, primarily for
wireless backhaul as discussed in detail in the wireless section.

Approach to Modeling Middie-Mile

The costs associated with providing middle-mile services are
ical distances between network
locations. Therefore, the approach to modeling middle-mile
costs revolves around calculating realistic distance-depen-

heavily dependent on the phy

dent costs,
Our focus is on ILEC central offices given the availability
of information on their locations. Starting with the location

of ILEC central offices and the network homing topology, we

estimated the distances and costs associated with providing
middle-mile service. Since the cost estimate is distance-depen-
dent, caleulating the cost requires making an assumption about
the routing used to connect LEC offices as will be discussed

QBT TECHNICAL PAPER NO. 1 O

below. This same approach-—-mapping known fiber locations
and

costs for providing middle-mile service—could apply equally
well to eable headends, or CAP, or IXC POPs given thorough
information on their jocatior

and their logical hierarchy to caleulate the distance

. However, publically available
information on exact locations of cable headends, private IXC
fiber POPs and other entity fiber node locations is limited;
thus, the focus
analysis will significantly underestimate the presence of fiber

usively on ILEC fiber suggests that this

arcund the country.

The following sections describe the process of collecting and
processing data, along with the cost inputs and assumptions
ssumes internal trans-

used in the model. The gap calculation

fer pricing: i.e.. the incremental cost the owner of a fiber facility
would assign to the use of the fiber in order to fully cover both
the cash cost and opportunity cost of capital. Importantly, as
discussed below, this cost may be substantially lower than the
price a competitor or other new entrant, like a wireless pro-

vider, may be charged for the same facility.
Middie-Mile Data Collection
» [dentify all ILEC Central Offices (CO) and obtain each

Vertical and Horizontal coordinates (analogous to lati-
tude and longitude)

Exhibit 4-RUZ i
Breakout of Middle,
Second & Last Mile

Middle Mile‘~

Second Mile z o Last Mile

COM
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Remote .
Central Terminal i
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. S Fibar Splittst
e #
Becond Point
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Aggregation
S / Gatile i
Internet Hesdand Node o
Gateway / | Fiber Splite
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» Identify all Regional Tandems (RT) within their respec-
tive LATA locations and determine which Central Office
subtends which RT

After the middle-mile anchor node locations and hierarchi-
cal relationships between the nodes are captured, the distances
between these nodes must be caleulated so that the distance-
dependent cost elements can be applied appropriately.

Middle-Mile Processing Steps

» Each subtending CO is assigned to its nearest RT to cre-
ate the initial relation of COs to RTs.

» COs are then routed to other COs that subtend the same
RT using shortest distance routing back to their respective
RTs (Le. we caleula
the COs to their res
the process

1 shortest-distance route to connect

ective RTs). To achieve this route,

tarts at the CO coordinate farthest from the
appropriate RT and selects the shortest CO-to-tandem
distance based on airline mileage. The CO starting point
is prohibited from routing back to itself and must route
toward the tandem. This approach minimizes the amount
of fiber needed.

» The RTs within a given LATA are routed together in aring.

» The shortest ring is chosen by comparing the distances
between RTs and selecting the shortest ring distance
within each LATA; this distance is then used for the
middle-mile feeder calculations.

> Itis assumed that the Internet gateway peering point is
located on the RT ring. In this manner, all COs that are
connected to the RT ring have access to the Internet.

> Internet gatewa

ites are assumed to be located inre-

gional carrier collocation facilities (known commonly

as “carrier hotels”). We estimate there are some 200 of
these located regionally throughout the United States.
» The middle-mile caleulation is run state-by-state and

stored in one central distribution and feeder table,

Tree vs. Ring architecture

» The design depicted in Exhibit 4-BV represents a hub-
and-spoke hierarchy interconnected via closed rings.
The model contemplates that a typical ILEC wounld likely
interconnect end office, tandems and regional tandems in
redundant-path “ring architecture.”

Exhibit 4-1V:

Topology Used, sl
palogy Used for :
pology U e et Transt IlsmEETrSI
Middle-Mile Cost e IR P
s S \\
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oy
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; Intereardistied
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» By assumption, the fiber link and distance calculations be-
factor of 1.8 to account
¢, fiber spans that

tween COs and RTs are increased by
for the redundant, geographically dive
would be required in ring architecture as opposed to a hub-
and-spoke architecture, Note that this assumption could
be fairly conservative (i.e., assuming higher than necessary
costs) given degree of interconnection among the COs.

Cos¢ Allocations on Facility
These middle-mile facilities by nature and desi ineered
; {

. The costof

are en;

ared infrastructure facilities that ag e end-user ic

and transport traffic to regional Inter
aparticular middle-mile facility cannot be allocated solely to

the consumer broadband users of that facility. Since that facility

is shared with other provider services such as residential and

enterprise voice, wholesale carrier services, enterprise data
services and other management services utilized by the provider,
the cost needs to be allocated appropriately.

» The model assumes that the total cost of the facility is

allocated thus: 1/3 for service provider voice service, 1/3
wholesale and enterprise carrier services and 1/3 con-
sumer broadband services. This is an estimation of the
allocation of traffic within a typical ILEC transport envi-

ronment, but the allocation of cost to ar

ingle product or

customer group is speculative at this point.
» The model only caleulates the consumer broadband

ssumes that BHOL

services portion of the facility and

doubles roughly every three years.

Nationwide Middle-Mile Fiber Estimation

Data sources about fiber routes or even the presence of fiber ina
given LEC office are extremely limited. Consequently, we created
ation of fiber facilities available for middle-mile

our best appro;
service; detail on that process is provided below. The overw]
majority of telecom central offices (approximately 95% Y
nearly all cable nodes (by HFC definition) ave fed by fiber.

The map shown in Exhibit 4-BW ts an illustration of the paths
of fiber used in our calculation to connect [LEC offices (and only
ILEC offices). While it

data as are available, we had to make a number of assumptions

based on as much real and calculated

about the specific routes. Therefore, while we believe this map

represents an accurate, if conservative, estimate of middle-mile
fiber, it is not appropriate for network-planning purposes.

The diagram in Exhibit 4-BW is an estimation based on:

» Known locations of ILEC CO

» Topology based on a Gabriel Network® topology was
considered but likely overestimated the number of
tinks of fiber distribution. Thus, a Relative Network
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ghborhood'™ distribution was chosen given the set of
points representing the CO locations.
» Approximately 90% ILEC Fiber CO deployment, which

is significantly lower (i.e., more conservative) than most

estimates. Exhibit 4-BX, which shows the distribution of
fiber-fed CO based on known services available per CO.

Exhibit 4-BW contemplates ILEC fiber only. Estimating the
presence of middle-mile fiber based only on the fiber that con-
nects LEC central offices, while excluding the fiber networks
of cable companies, CAPs, CLECs and other facilities-based
rstematically undervestimates the presence of fiber.

providers,

If one imagines overlaying the fiber optic facilities that have
been deployed by other entities—such as Tier One IXCs/18Ps
(ATT, Sprint, GX, Verizon Business, Level 3, XO, TWTC, ete);
Nationwide and regional Cable Oper
Warner, Charter ete); Competitive Fiber Providers (Abovenet,
Zayo, Deltacom, 360 Networks, Fiberlight, Alpheus etc): pri-
vate fiber deployments (hospitals and institutional): municipal
r that the United States
ast.

ators (Comeast, Cox, Time

fiber; and utility fiber-it becomes ¢

is generally well connected coast-to-

In the limited instances where LEC fiber is not available,
Windstream™ has found that the exchanges typically have the
following reasons for lack of deployment:

» The exchange is an island exchange (1. slated from
other exchanges in the LECs footprint) or part of a small,
isolated grouping of exchanges;

> Fewer than 1,000 access ines fall within the exchange; a
» The closest point of traffic aggregation is more than 50
miles away from the CO.

The combination of a small customer base and long trans-
sible to build an economic

port distances can make it impos

case for fiber deployment.
However, recognizing that fiber-based middle-mile services

ically depl y meanthat they are

always economically viable in every raral area. The challenge

to such fiber may notbe available at prices that

L residents and

are ph red does not nec

is that as

result in affordable broadband for business

anchor institutions, as discussed in the following section.

Costs Drivers for Middie~-Mile Transport
Transporting data 50 miles or more from alocal CO or other
access point to the nearest Internet point of presenceis a
costly endeavor.

The costs of these facilities are proportional to their lengths,
In urban or suburban areas, the cost of new fiber network
construction varies widely, roughly from $4 to 835 per foot

where the largest cost component is installation. The cost range

117
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depends on whether the fiber is suspended from utility poles or
buried, the number of {iber strands in the cable, right-of-way
errain, soil density and many other f: Inthe mod-

el we assume that in rural settings, even for inter-CO transport
facilities, 75% would be aerial construction. Of the 25% buried

construction, the model calculates fiber burial costs that take

into account focal terrain, including soil composition.

Providing fiber-based service to low-density areas carries

with it higher per-user costs. These costs are driven by larger
distances which, even when offset by lower per-foot costs, lead

it -5
Caleulated Telco Fiber Routes
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to higher total cost per link. In addition, there are simply fewer

users per Hnk. Given that middle-mile Hinks have very high
fixed costs vet low costs

ssociated with adding capacity, larger
connections ave more cost-effective per bit than smaller Hinks.
This is reflected in the prices shown in Exhibit 4-BY.

GBI TECHNICAL PAPER NO. 1 OHY

The low density and demand in rural areas, coupled with the
volume-dependent middle-mile cost structure, mean that rural
broadband operators do not benefit from the same economies
of scale common among providers in denser areas. The dis-
tances at issue in unserved areas are much longer than typical

fehit 4-BX:
Classtfication of Central Offices for Creating Fiber Map

SRR
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special access connections. Moreover, low population density rate of return. To the extent that middle-mile transport prices ex-
prevents the aggregation of demand that would allow rural car-  ceed this cost-plus pricing model, middie-mile costs can be higher
riers to use lower-cost, high-capacity links." for carriers leasing capacity. The broadband team models the cost

Pricing data are difficult to obtain. Tariffs are widely avail- to incrementally build middle-mile fiber facilities from seratch
able but “street prices.” including all contract savings and to a) understand the overall middle-mile cost contribution for
contract-term penalties, are not as readily available. Different the unserved and b) to establish a baseline middle-mile cost with
discount structures, terms and agreements can cause great which to compare to leased middle-mile costs.

variability in middle-mile rates. As part of its COMMENTS The analysis in Exhibit 4-BZ compares middle-mile facility
NBP NOTICE #11, the NTCA provided Exhibit 4-BY that connections of different distances, connection sizes and methods

shows that while prices of middie-mile connections are indeed  to highlight the lease vs. build decision. Leasing facilities from an

dependent on volume, they also vary widely across providers incumbent carrier, when properly sized for capacity demand, car-
and geographies.'™

The highest and Jowest prices vary by more  ries higher costs than the modeled cost for the incumbent provider
than an order of magnitude for services below about 100 Mbps.  to build these facilities incrementally. Thusbroadband operators

Exhibit4-BY illustrates that ona per-unit basis, higher capacity who rely onJeased facilities for middle-mile may pay more for
middie-mile facilities are more economical than Jow-capacity facilities.  middle-mile costs than incambent broadband providers.
According to NTCA and NECA filings, the average middle-mile cost To arvive at these estimates, we examine randomly chosen
contribution per subscriber permonthis approximately $2.00 instudy  regional routes as shown in Exhibit 4-BZ. Separate “city-pair”
areas using midde-mile Ethernet connections of higher than 1,000 routes were selected specifically in rural areas that are homed
Mbps.® This can be compared to areas using middle-mile Ethernet back to regional carrier collocation facilities (CCF) or “carrier

connections of Jess than 10 Mbps, that resulted in monthly middle-mile  hotels.” These particular towns and CCF pairs were selected
costs per user of approximately $5.00 or more.™ Again, these datasre  based upon known locations of CCFs to avoid Tier One MSA

consistent with the premise that larger pipes carrylower costs per bit, access points to best represent rural middle-mile connec
suggesting the benefit for communities in smaller and less-dense areas tions. For each route, we caleulate the applied tariff rate for

to aggregate demand for homes and business

s asmuch as possibleand  the appropriate connection, applying a 30% discount rate for

that long-term commitments to utilize these faclities be in place. each connection. We recognize, however, that discount levels
can range from 10-70% from “rack rates” and that a particular

Sensitivity: Lease vs. Build provider in an area may pay move or less than modeled.

The base case assumes that operators in unserved areas have NECA Tari was used as these Lariffs are published,

access to middle-mile transport at economic pricing-—cost plusa and we believe NECA carriers are likely to provide these rural
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middle-mile connections. The towns were selected such that they
are likely to be i the high-cost study group in accordance with
NEC, JCA suggests that
on average, 1 Mbps is required in the shared portions of the net-

A rate band blends."™ In its comments,

work for every 14.5 users for a typical consumer best-effort DSL
is and size middle-mile ca-

7 to provide 1 Mbps for every 14.5 use

service.™ We tge this ratio in the anal

. For example, in the
hibit 4-BZ for Flasher, ND, the middle-mile capacity required
HU
support in Flasher NI, the lowest-cost facility like: ailable
rry the required 24 Mbp: DS-3.
which has a capacity of 45 Mbps. This need to “overbuy” capac-

22

tosupport

24 Mbps. In erder to provide middle-mile

for lease large enough to ©

ity is repeated as demand requires the lease of larger facility tiers
from DS3to OC3 to OCI2, ete. Thisill
demand aggregation and capacity utili
We also estimate the incremental cost that the owner of
sting fiber facilities would assign to the use of these facilities

trates the importance of

tion in the middle mile.

5
in order to fully cover both the cash cost and opportunity cost of
capital along these routes. The cost of the build includes the fiber
deployment costs (Iabor, plowing, trenching, pole attachments,
ROW, ete)) and the fiber optic electronics (DWDM transport
nodes, regenerators,

garegation electronics, ete.). The capacity
of the middle-mile network was modeled as 40 Gbps between
interoffice nodes. While we believe that the modeled electronics

QBT TECHNICAL PAPER NO. L CHAPTER 2

ave very high eap

y and represent future scalability, it should
be understood that included in this cost model is the fiber

itself, which is virtually unlimited in capacity
ake as:
cost to the modeled services a
entitled “Approach to Middl
s al

electronics are
upgraded. While wem

sumptions about the allocation of
discussed inthe previous section

e Model,” we also estimate the

full cost of providing servi
The results of the analysis are summarized in Exhibit 4-BZ.
Texhibit 4-BZ suggests that on a per-unit basis, it is cheaper to
arily imply that
v demand that the

ong these routes as aprice ceiling.

build than to lease. However, that does not nec

for a given (small) user base and limited cap:

lowest cost option is to build.
Iy s

Sost-per-unit for fiber builds is high-
v, ible that
¢ when demand

sitive to scale and utiliz

ion. Consequent]
actually higher than
till a question regarding the

18 pos

and utilization are sut

extent to which leased facility pricing in rural areas is reflective of
high deployment costs—long distances driving high-cost deploy-
ments that can be amorlized over only a small base of end users—or
of rent-seeking by facil

Commission is currently undertaking a proceeding to address

ities owners. The Federal Communications

special acc

pricing generally, not only with regard to interoffice

transport in rural are ‘hat proceeding will delve in greater
depth into the question of costs and pricing.

In order to connect some rural aveas, providers must deploy

Bl B i T T : T
Middle-Mile Build vs. Fomily o B;:f ?(;8# oo e
Lease Comparison s B “Lperimonthiy: Smonth i

Nenana, Alaska Juneau, Alaska 315 DS3 $26.99 $302.44 1020%
Bagdad, Ariz. Phoenix, Ariz. 206 DS3 $36.49 $93.34 156%
Frwinton, Ga. Macon, Ga. 934 oC3 $3.46 $1010 2%
Libby, Mont. Missoula, Mont. 2,372 12795 oCiz $10.89 $1293 9%
Fort Sumner, N.M. Ruidoso, N.M, 701 113.87 QC3 $28.22 $31.86 13%
Flasher, N.D. Bismark, N.D, 351 32,66 DS3 $16.73 $28.06 68%
Lindsay, Okia, New Castle, Okla, 834 28.46 oC3 $4.87 176 141%
Glide, Ore. Eugene, Ore. 759 5176 oC3 110 $17.28 54%
Denver City, Texas Brownfield, Texas 455 35.24 DS3 31798 322,44 25%
Eureka, Utah Provo, Utah 578 3102 DS3 $3.61 $16.65 361%
Rock River, Wyo, Cheyenne, Wyo. 30 7332 DS3 $155.63 $516.23 232%
Sheffield, Ala. Huntsville, Ala. 3570 58.88 oC2 $193 $5.00 159%
Hope, Ark, Fouke, Ark. 3,465 3265 | OCi2 $2.40 $375 56%
Buena Vista, Colo, Colorado Springs, Colo. 2,592 7096 OC12 $5.29 $7.75 47%
Ketchum, Idaho Boise, Idaho 1532 92.00 oc3 $2.92 31246 326%
Monticeflo, Miss. Hattiesburg, Miss, 2,746 50.59 oC12 $2.09 $5.94 184%
Winchester, Tenn, Chattanooga, Tenn. 5145 4677 oC12 $1.46 $3.03 7%
Pomeroy, Wash. Walla Walla, Wash, 892 4515 [efec) $9.99 $13.59 36%
Fayetteville, W. Va. Beckley, W. Va, 2,780 2430 ac12 $0.86 $4.71 381%
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middle-mile facilities over considerable distances at significant
cost. These challenges are further compounded by the fact that
these areas often do not have the population density necessary to
generate the type of demand that justifies the large investment
needed to construet these facilities.” The list below summarizes

the basic conclusions based upon the middle-mile analys

» The distances at issue in unserved arveas are much longer
connections and the low hous-

than typical special ace
ing-unit or population density results in demand that is
insufficient for lower cost high-capacity lnks™

» As Internet demand increases, the total middle-mile cost
for all providers will rise.

» Rural broadband operators do not benefit from the econ-
omies of scale on middle-mile facility cost in comparison

to urban providers.

NICATIONS COMMISSION | WWw.¥
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4 ENDNOTES
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@ Section B, Wireless Technology, for a discussion of
wireless second wile backhaut,
pical fully contigured DSLAM

il fikely support no more than ~350 subserih

While we realize theta

show maxitim subseribers that can

be achieved ab & DSLAM aggregation point (RT or CO1

using Fast Ethernet backhauk

Note that the number of simulfanesus video streams

is driven by capacity of the eell site, not the coverage
swhich is limitecl by upstream signal strength as discussed
belos,

assume pon-real-time str

videos with sulficient buifers t te receiver. Capacity
with real-time trabie requirements, such as fs roquired
with vides-conferencing spplications, will be lower. The
480Kbps

Huluv

andd 700Kbys video streants bere are typical

oo streams. Sor Hulu typical video streaming

Bt/ v Rl com Support ftechnic

eal.fag, February 2010, The 1ME ides strearm eer-

responds to a high-def Skype vides

eloss Commie

anath, for details

serscheduling.

Our estimate of the limit is based on

for FCC?, GN Dacket No, 69-51
(Nov. 13, 2000) and Yink udget templatesn hitpy
20DOrE/ /s ran TSGLRAN /TSGR 45/
Documents/RP-030740.2ip. Both docaments perform

link budget example

wew

downlink and uplinklink budget analyses for a numbey

ofdata ow that the limiting link budget in

ation ofthe “single-user” Shannon capacity ofa el
1g the signal quality distribution for a cell site

site us

el Lucent

provided in Ales Ex Parte Presentation, GN

Docket 09-51, Febriary

2010, aud then adjusting for

multi-usar scheduting gains. Cur anatysis alsa assames

43% Joss fn capacity Que to overheadt: see, for exampla,
“LTE for UMTS - OFDMA and SC-FIRMA Based Radio

Access,” Flarri Holma and Antti Toskala (Bds). See, for

example, “Fandamentals of Wirefess Cominunications!
ve. for example, Section 7.7 in “The Mobile Brondband
Bvolution: 3G Release 8 and Beyond, HSPA« SARALTE
and LTE-Advanzed” 3G Awmeri

Ser, for example, Section 7.7 in “The Mobile Broadband
Bvolution: 3G Release 8 and Beyond, HSPA+ SAR/LTE

UBS I
4, 2009,

stment Research, “US Wire

s 411" August

A paired 2x20MHz of spectiim refers 1o aspectrum ab-

loeation where downlink and uplink ransmissi

onsacenr
o1 fwo separate 20M Hz bands.

Tnhanced technologies, such as maltiple antenna

technotogies (aka MIMO}, can also help. See Wireless

Technalogy seetion below for more defail

i the bands below 3 7GHz, 547 MHz s currently

Ticensed as flexible use speetrumn thaf can be wsed for
mobile broadband. The NBF recormmnends an additional
200M M2 be made available within the next five years. 2

North America Mobile Ca
L 2000,

Yankee Group, dfer Moni-

tor” Decemb

Theoretieal peak vate inside s celt, doea not take into

swcount many real world deployment fssucs ot celt-ed

average rate.
The CDMS family of standards has its own 4G evotution
called UMB, However,
and most worldwide COMA operators have aiready an-
o0t plans to adopt either WIMAX ¢

M s no longer in development

naungs £ for when

they upgrade to 4G. Ju the United Stat
Verizon has chosen LTE while Spein gto
deploy WIMAX. »
Tnchudes total cost of network plus success basedcapital %

s forexample.
pla

forsut

seriber

and LTE-Advanced.” 3G Am
Sae, forexample, "LTH for UMTS - OFDMA and SC-
FOMA Based Radio Access” Harri Holmaand Aatty

ricas.

Toshala (Eds)

See, fovexample, “The performonce of TCE/EP for net-
sworks with high bandwidth-delay products and random
Toss,” T, V. Lakshnuan and U Madhow, [EEEACM
Transactions on Networking, Tuse 1997,

can ehoose either LTE or WiMAX for

atian. LR eurrently sappor

CDMA operators
their 4G eve
from CIMA systems.

handoffs

Spectral efficiencies calenlated for a {paived) 2x10MHz

spectram aflacation for ali technolagies. Downlink
edon

and

cetral effictency for WCDMA perforinance b
1 and 1x2 antenna configurations; HSIPA Re

TESPA Rel 6 resulis based o Txland L2 contigurati

HSPARG7 performance rssames 15
and 2%2 canfigrations while LTE result assumes
Tiplink speciral efficiencies for WCDMA, HSPA and
ITE for Ixg antenna i
Pertormance of (3G) EV-DO, which i¢ not shown i the
chast, is comparable to (36) HSPA.

CTE BROADBAND REPORT AT 25-28.
CITTBROADBAND REFORT AT &

“HISPA to LTE-Advanced: 3GPP Broadbaad Evelution
to IMT-Advaneed (400, Rys

respectiv

vy Research/BG Are

s,

Based on Amerioan Roan
August 2009,

In 26 systems, by contrast, thesignals were transmitted
1H

Fora more detailed exposit

over 200k z and 1,253

0w these maltiple sccess

Septeruber 2008

Ronnd-trip latencies do not inciude public Internet

latencies. Iustrative Yatencies for 26 /3G/4G networkss
latencies for two netwarks using the same technology

canvary depending on netsork configaration, in

techsiques, see, for example, "Fy [Wirelege

Communication,” David Tse and Premod Viswanath, as

well as references therefn

n D Govt AR
Quateomm Inc., to Marlene H. Dorteh, Secretmy, FOO,
GN Docket No. 5951 (Dee. 9 2609) Attach. A i 2. ig-
wlated for 2x10MHz
ability. Betimates of spectral efficiency

Litter fre

u R Brewner, Viee Pres

ure shows downling

apacitics ca

spectrum av
eatertated for each technology with the fotlowing

WODMA, 3t and 1x2  HSPDA, @

antenna contigurati

FEDERAL COAMMU

strchy for optimizations, ete.
CIPL BROADBAND REPORT AT 8.

See, forexample, Fignre 912 in “LTE for [IMTS - OFD-
MA and SC-FDMA Based Radio Avcess.” Harri Helma
and At Toskala (Heis) and “LS ou LIT

verification work’

performavee

athttp: wwwagpporg/ TP tsg rans
WGLRLLTSGRL 49/ Docs Rt

T ten

25801zip.

of cell radius, this gain translates 1o nearly &

three-fold Improvement

See atso Clearwire Ex

RICATIONE ¢

cach scenario Is the uplink.

Okumura-Hatads a RFp

ropagation tmodel. S, for
example. “Introduction to RE propagation” by John

vhold.
sing the Okumura-Hata wodel, we obtain the maxi-

wamn cell-si

at 700M ¥z 1o be 12 miles or higher,

We chose to elassify CTs instead of counties or Census
Block Graaps (CBEG) becanse counties can be very
Lurge snd CBGs oo small—-especially when compared

with a typical celt size. Studying the varfation over too

lavge an area can lead &

picking up terrain effects that
ame well outside of the cell-coverage area. O the other
hand, looking atvariations over an avea that s too small

compared with the desired ze can Jead us to nver-
)¢
e
= Pased on data provided in Qualeomya Ex-Parte filing,

ing significant terrain variations that ave within the

lcoverage ares

“Mobile broadband Coverage by Technology” GN
Docket Ne. 06-51 (Feb. 22, 201673 e lox-Parte fil-
ing. “Mobile brosdband link budget example - for P07
€N Dacket No. 0951 (Nov. 13, 2600); “LTR for UMTS
-OFDMA and SC-FDMA Based Radie
(ds)

RIS

oarwir

coess,” Harrl

Holmaand Anttl To budget term-

ran/TSGRAN,

platesin hittp
TSGR, 45 Dacuments/RP-0G0740.2ip.

# Masinuwn ransmit power:

ved CPEs ean have higher

transimit powers and higher sufens

gains through the

use of directional antenpas and ¢

3 aveid bodts losses.

Receiver nofse figure sssumes the v

amplifiers. Effecti
oise density + 10logid (Oceup +
total nofs

- voise power is calentated as:

where

density = thermal noise density +receiver

nofse figure =-172dBm, Hz. Requied SINR assures the

use of bwo receive antennas ol the base station, Penetra-

tigm Lo

s can bereduced by fived CPEs by placing the

antenmas in ideal focations within the bouse or autside.

APL without shadow

@ margin isappropriate
when using RF planning tools because these tools enable

shadowing and diffraction losses due to terrain. Shadew

Eading margin
MAPL with shadow tading margin is appropriate when

requivedt for 90% eoverage seliability.

using propagation foss models, such as the Okumara-

Hatamodel.

¥ RF planninglools by DX Wireless

e httpr /s eds.

camyindex.htm

Fropagation toss anatysis using BF planning tools lakes

into seconnt shadowing and diffraction effects dug to

terratn. So, it s not nece
i the MAPL.
Tropagation losses due to feliage are ~2-7dB at 700MHz.

to incinde a shadowing

% “PLdenotes propagation loss.

gnal quality is the ratio of the veceived signal strength

ence from other cefl

to the sumof the aggregated brterfe
sites and thermal noise. This ratio i often called SINR
orSignal fo Inferference and Noise Ratio.
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Asarving cellsite s the oeli site that s transmitting the
desired data to the end-user. Al other call sites ave, then,

interfering ceil sites.
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in lix Parte Presentation, GN Docket 09-52, Fe
23, 2010; Eriesson in Ex Parte filing, GN Docket 0951,

February 17, 2010 “The LTE Radia Interfuee - Key Char-

acteristics and Performance.” Anders Furuskae, Tomas
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Jonssen, and Magnus Lundevall, Ericsson Research;
“LTE-Advanced

tefan Parkvail, et al, Bricsson Resesrch: “LTE
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and FISPA
for Global Mobile Broadband.” Anil Rao.
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> Anders Furuskar.

tevolutionary and Evolution:

¥ Solutions

al. in Belt

ppar

-1 sabmission by QUALCOMM Europe,
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search;

LTE-Advanced - Evolving LTE towar

Advanced,” Stefan Par
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Docs/ RE072580.2ip.

L performance verification work,” at hep:

Based on signal quality distribution data provided by
leatel Lucent in Ex Parte Presentation, GN Docket
09-51, February 23, 2010, We then deterinine specteal

formobile and FWA networks by snapping

efficienc
signal quality $o data rates using the method and results

published in “LTE Capacity compared to the Shannon

Bownd." by Morgenser, et af, in TRER 651 Vehicular
2007,
Apaired 2x20MHz ofspectrum e

Technology Conteren:

10 aspectrum
alfocation where downlink and uplink i
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Divia
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transmitter and receiver to mprove specival efficiency

of 2

for example,
of Wireloss Comnunications.” David Tse aud Pramod
Viswanath, for adatadled exposition.
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Erans B) are
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“Higher Capacity
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Avray,” by TerXe wireless, April 2006, The last two

seferences s that 6-sector cells result in an 80% to
RelhE
Based on signal quality distribution data provided by
Docket 09-
51. February 23, 2000, and “LTE Capacity compared to
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capacity improverment per cefl site.
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the Shannon Bound,” by Mosgensen, et al, in IEEE 65th
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Clearwire Bx Parte Presentation, GN Docket 0%
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DBAND.GOY

NPV, Recall that the rural celi radius i the 700MHz
v than that at
the cell radins fn smountainous

Dind can be s much as 579 proa
1900MHz, W
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< b 2 miles as well. In these areas, terrain rather
than propagation k Jominate the defs

o, i iz undikedy that cedl sizes will got el
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cell radins;

smaller than 2 miles

This exhibit supports information and conclusions

found i Exhibit 4-Z: Sens

tivity of Buildout Cost and
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d Angist, 2009) (on
file with the Commission).

Mabite Satel . LLC, Comments,
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GLOSSARY

4G--Abbreviation for fourth-generation wireless, the stage of
broadband mobile communications that will supersede the
third generation (3G). Specifies a mobile broadband standard
offering both mobility and very high bandwidth. Usually refers
to LTE and WiMax technol i
inthis paper,
deliver 4G service are treated as 4G are

For the purposes of ana

reas where carriers have announced plans to

; all other areas are

treated as non-4G areas.

Access Network-Combination of Last and Second Mile por-
tions of a broadband network. See Last Mile and Second Mile.

Actual Speed—-Refers to the data throughput delivered between
the network interface unit (NIU) located at the end-user

premis
shortest administrative distance from that NTU. In the future,
the technical definition of “actual speed” should be crafted by

s and the service provider Internet gateway that is the

the FCC, with input from consumer groups, industry and other

National

technical experts, a
Broadband Plan. The technical definition should include
precisely defined metrics to promote clarity and shared under-

is proposed in Chapter 4 of the

standing among stakeholders. For example, “actual download
speeds of at least 4 Mbps™ may require certain achievable
download speeds over a given time period. Acceptable quality
of service should be defined by the FCC.

Advanced Mobile Phone Sevvice (AMPS)—A standard system
for analog signal cellular telephone service in the United States
and elsewhere. [f is based on the initial electromagnetic radia-
tion spectrum allocation for cellular service by the FCCin 1970
and first introduced by AT&T in 1083,

American Wire Gauge (AWG) A TL8. measurement standard
of the diameter of non-ferrous wire, which includes copper and
aluminum-~—the smaller the number, the thicker the wire. In
general, the thicker the wire, the greater the current-carrying
capacity and the longer the distance it can span.

Analog reclamation—In a cable system, refers to repurposing
spectrum previously used to carry analog chanuels for other
uses, either digital channels or high-speed data.

"The authors provice this glossary as a reader aid. These definitions do not necessarily
tepresent the views of the FCC or the United States Government on past, present or future
technology. policy or few and thus have no interpretive of precedential vatue

AL COMML

TLONSE COMMI

Asymmetric Digital Subscriber Line (ADSL) A technology
that transmits a data

signal over twisted-pair copper, often
over facilities deployed originally to provide voice telephony.

Downstream rates are higher than upstream rates—i.e., are

asymmetric. ADSL technology enables data transmission over
existing copper wiring at data rates several hundred times
faster than analog modems using an ANSI standard.

Average Revenue Per User (ARPU)—A metric used by investors
and financial analysts to measure the financial performance

of telecommunications service providers. ARPU is the aver-
age amount of revenue a company collects from each user per
nmonth.

Availability Gap—Sce Broadband Availability Gap and
Investment Gap.

Base Case—The basi
billion Investment Gap. The base case in the model compares

> set of assumptions that leads to the $23.5

the most economical technologies: 12,000-foot-Toop DSL and
Fixed Wireless. For the 12k-foot-loop DISL, the main assump-
tion is that there is one competing provider in areas that are
assumed to receive 4G service, and zero competing technolo-
gles in non-4G areas. For Fixed Wireless, costs are allocated
to mobile infrastructure in 4G areas; in non-4G areas, all costs

are allocated to fixed service, but the carrier is assumed to earn

ineremental revenue from mobile operations.

Broadband—-For the purposes of determining the Investment
Gap, 4 Mbp:
also the National Broadband Availability Target.

tual download and 1 Mbps actual upload; see

Broadband Availability Gap--The amount of funding necessary
ting infrastructure up to the level nec-
ational Broadband Availability Target.
Because thisis a financial metric, and to avoid confusion with

to upgrade or extend e
essary to support the

measures of whether local networks are capable of supporting
a given level of broadband service, the Broadband Availability
Gap is referred to as the Investment Gap throughout this paper.

Broadband Passive Optical Network (BPON)—A type of PON
standardized by the ITU
up to 622 Mbps and upstream capacities of up to 155 Mbps,

offering downstream capacities of

sharved among a imited number of end users.
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Brownfield—A network in which a carrier already has infra-
structure in the area that can be used to deliver service going
forward.

Burst Rate—"The maximum rate or “speed” which a network is
capable of delivering within a short timeframe, typically see-
onds or minutes, This is usually expressed as arate in Mbps.
Busy Hour Offered Load (BHOL)~BHOL (per subscriber) is
the network capacity required by each user, averaged across

all subseribers on the network, during the peak utilization
hours of the network. Network capacity required is the data
veceived/transmitted by a subscriber during an hour; this can
be expressed as a datarate (Hke kbps) when the volume of data
received/transmitted is divided by the time duration.

Capaciiy—Ability of telecommunications infrastructure to
carry information. The measurement unit depends on the facil-
ity. A data line’s capacity might be measured in bits per second,
while the capacity of a piece of equipment might be messured
in numbers of ports.

Capital Expenditures (Capex)—Business
al a

P

ense to acquire

or upgrade phy et such as buildings, machinery and in

this case telecommunications equipment; also called capital

spending or capital expense.

Census Block—"The smallest level of geography designated by
the U.8. Census Bureau, which may approsimate actual city
street blocks in urban areas. In rural districts, census blocks
may span larger geographical areas to cover a more dispersed
population.

Central Office (COJ-~A telephone company facility in alocal-
ity to which subscriber home and business lines are connected
on what is called a local loop. The central office has switching
equipment that can switch calls locally or to long-distance car-
rier phone offices. In other countries, the term public exchange
is often used.

Churn—"The number of subseribers who leave a service provid-

er over a given period of time, usually expressed as a percentage
of total customers.
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Code-~-Division Multiple Access (CDMA)-Any of several
tion (2G) and third-
generation (3G) wireless communications. As the term implies,

protocols used in so-catled second-gener

CDMA s a form of multiplexing, which allows numerous
signals to oceupy a single transmission channel, optimiz-

ing the use of available bandwidth. The technology is used in
ultra-high-frequency (UHT) cellular telephone systems in the

800-MHz and 1.9-GHz bands.

Compelitive Access Provider (CAP)-TFacilities-based competi-
tive local exchange carriers (CLECs).

Compelitive Local Exchange Carrier (CLEC)-The term and
concept coined by the Telecommunications Act of 1996 for any
new local phone company that was formed to compete with the
ILEC (Incumbent Local Exchange Carrier).

Coverage—In wircless communications, refers to the geograph-
ic area in which one can obtain service,

Customer Premises Equipment (CPE)—Yquipment which
resides on the customer’s premise. Examples include set top
boxes, cable modems, wireless routers, optical petwork termi-
nalg, integrated access devices, ete.

Data Over Cable Service Interface Specification (DOCSIS)—A
cable modem standard from the CableLabs research con-
sortium (www.cablelabs.com), which provides equipment

ation for intevoperability. DOCSIS supports 1P traffic
(Internet traffic) over digital cable TV channels, and most cable
moders are DOCSIS compliant. Some cable companies are
currently deploying third-generation (DOCSIS 3.0) equipment.
Originally formed by four major cable operators and managed

cert

by Multimedia Cable Network System, the project was later
turned over to CableLabs.

Digital signal 1 (DS-1D~Also known as Tl a T-carrier signaling
scheme devised by Bell Labs. DS-1is awi
telecommunications in North Americ

dely used standard in
and Japan to transmit
5. DS-1is the logical bit pattern

voice and data between devic

used over a physical T1 line; however, the terms DS-1and T1
are often used interchangeably. Carries approximately 1.544
Mbps.

Digital Subseriber Line (DSI)—A generic name for agroup of

enhanced speed digital services generally provided by tel

e

phone service providers. DSL services run on twisted-pair
capper wires, which can carey both voice and data signals.
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Digital Subscriber Line Access Mulliplexer (DSLAM)

Technology that concentra regates traffic in DSL

networks. Located in the central office or in aremote terminal,

Discount Rate—The annual percentage rate used to determine
the current value of future cash flows,

Earnings Before Interest, Taxes, Depreciation and Amortization
(EBITDA)-An approximate measure of a company’s operating

cash flow based on data {from the company’s incone state-

ment. Cale

ted by looking at earnings, which are calculated

by subtracting opex and SG&A from net revenues, before the
lepre
zation. This earnings measure is of particular interest in

deduction of interest expens AXES, ion and amorti-

ases
where companies have large amounts of fixed assets which are
subject to large depreciation,

Ethernet Passive Optical Network (EPON)--A type of PON
standardized by the IREE, offering dowunstream capacities of
up to 1.25 Gbps and upstream capacities of up to 1.25 Gbps,
shared among a limited nurnber of end users.

Evolution-Data Optimized (EV-DO}-A 3G wireless radio
broadband data standard that enables faster spee

ds than are

available in existing CDMA networks or other 2G services, such

as GPRS or EDGE.

Fast Ethernet (Fast-E)—Anetwork transmission standard that
provides a data vate of 100 Mbps.

Fiber—Shorthand for “fiber-optic cable” Fiber-optic cable is
the medium associated with the transmission of information as
light impulses along a strand of glass.

Fiber to the Node (FTTN)~A high-capacity bandwidth ap-
proach that uses both fiber and copper wires. Optical fiber is
used from the cove of the telco or CATV network to an intel-
ligent node in the neighborhood where copper wire is used for
r, with one node serving perhaps
many residences or small businesses. The few 100 meters or
Hy

is either unshielded twisted pair (UTP) in a telco application

the connection to the end-u

so of the local loop from the node to the premises gene

or coaxial cable (coax) in an HFC application, although some

form of wireless technolog;
the Neighborhood, or Fiber to the Cabinet (FTTCab), as well.

also possible. Known as Fiber to

MUNICATIONE COMMISHIC

Fiber-to-the-Premise (FTTP)-A fiber-deployment architec-
ture in which optical fiber extends all the way to the customer’s

premise. Also known as Fiber to the Home (FTTH) or Fiber
to the Building (FT'TB). Typically using PON for residential

deployments.

t
technology adoption when substitution is driven by superior

Fisher-Pry Model--A mathematical model used to forec

technolog:

here the new produet or service presents some
technological advantage over the old one.

Fixed Wireless (FW)--Wireles
addition to (or, possibly,
vices to deliver d o
as a substitute for wired a
being used commercially in the US. by Clearwire with WiMAX
and Stelera with HSPA, and globally by Telstra with HSPA.

ervice that uses fixed CPEin

en i
3. FW solutions have been deploved
technologies. For example, it is

stead of ) mobile portable de-

Gabriel Network Topology-An approach to modeling efficient
(shortest-route) connections between known network nodes,
where the links are determined by making a pairwise com-

parison of points in the context of the points around them. In

ic Gabriel network, the set of points should not include
any co-incident points, that is two points that le exactly at the
same location.

Gigabit Ethernet (Gig-E)-A network transmission standard

that provides a datarate of 1000 megabits per second.

Gigabit Passive Optical Network (GPON type of PO

£ an-
dardized by the ITU-T, offering downstream capac

ies of up
to 2.5 Gbps and upstream capacities of up to 1.25 Gbps, shared
among a limited number of end users.

Global System for Mobile communication (GSM)—A sec-
ond-generation digital mobile cellular techneology using a
combination of {requency div
and time division multiple 5 (TDMA). GSM operates in
several frequency bands: 400MHz, 900M Hz and 1800MHz. On
the TDMA side, there are eight timeslots or channels carrying
calls, which operate on the same frequency. The standard was

ion multiple access (FDMA)

jointly developed between Buropean administrations under
Groupe Speciale Mobile in the 1980s and introduced com-

mercially in 1991 Unlike other cellular ems, GSM provides

riber identity module

a high degree of security by using subs
(SIM) cards and GSM encryption.

Gompertz Model—A mathematical model used to forecast
technology adoption when substitution is driven by superior
technology, but purchase depends on consumer choice.

CBREOADBAND.GOV
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Greenfield—A network in which a carrier has no infr
currently (of that technology), and it needs to be built from

ructure
serateh.

High Speed Packet Access (ISPA)-A family of high-speed 3G
digital data services provided by cellular ca
that uses the GSM technology. HSPA service works with HSPA
cell phones as well as laptops and portable devices with HSPA
modems. The two established standards of HSPA are HSDPA
{Downlink) and HSUPA (Uplink).

fers worldwide

Housing Units (HU)—Includes a house, an apartment, a mobile
home, a group of rooms or a single room that is occupied (or i
vacant, is intended for occupancy) as separate living quarters.

Hybrid Fiber Microwave (HFM)A network (usnally wireless)
whereby the backhaul transport elements of the network are

amixture or combination of fiber-optic facilities and wireless
microwave transport.

Hybrid Fiber Coaxial (HFC)-Another term for cable systems,
which are a combination of fiber (Middle and Second Mile) and
coaxial cable (Last Mile).

Incumbent Local Exchange Carrier (ILEC)-The dominant
local phone carrier within a geographical area. Section 252 of
the Telecommunications Act 0of 1996 defines Incumbent Local
Exchange Carrier as a carrier that, as of the date of enactment
of the Act, provided local exchange service to aspecific ares;
for example, Verizon, Windstream and Frontier. In contrast,
Competitive Access Providers (CAPs) and competitive local
exchange carviers (CLECs) are companies that compete against
the ILECs in local service areas.

Integrated Digital Enhanced Network (iDEN)-A wireless tech-
nology from Motorola combining the capabilities of a digital
cellular telephone, two-way radio, alphanumeric pager and
data/fax modem in a single network, iDEN operates in the 800
MHz, 900MHz and 1.5 GHz bands and is based on {ime divi-
sion multiple access (TDMA) and GSM architecture. It uses
Motorola’s Vector Sum Excited Linear Predictors (VSELP)
voice encoder for voice compression and QAM modulation to
deliver 64 kbps over a 25 KHz channel.

FERERAL COMMUNICATIONSE €0
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Interexchange Carrier (IXC)—A telecommunications service

provider authorized by the FCC to provide interstate, long dis-

tance communications services and authorized by the state to
provide long distance intrastate communications services. An
Interexchange Carrier provides, directly or indivectly, interLA-
TA or intraLATA telephone toll services, May be an individual,
partnership, association, joint-stoek company, trust, govern-
mental entity or corporation engaged for hire in interstate or

foreign communication by wire or radio, and between two or

more exchanges. Also known as an Interexchange Common
Carrier.

Internet Service Provider (1SP)—A company that provides a
connection to the public Internet, often owning and operating
the Last-Mile connection to end-user locations.

Investment Gap—The amount of funding necessary to upgrade

or extend existing infrastructure up to the level necessary to
support the National Broadband Availability Target, which is

referred to in the National Broadband Plan as the Broadband

Availability Gap.

Last Mile—Refers generally to the transport and transmission
of data communications from the demarcation point between

the end user’s internal network and the carrier’s network at
the custamer premise to the first pointof aggre

carrier’s network (such as a remote terminal, wireless tower

gation in the
location, or HFC node).

Levelized-A method, often used in regulatory proceedings, to
calculate the annuitized equivalent—i.e., the effective an-

nual value of cash flows—of the costs and revenues associated
with building and operating a network. A "levelized” caleula-
tion provides a steady cash-flow stream, rather than trying to
the timing of largely unpredictable yet sizable

real-world payouts like those for upgrading and repairing

model or guess

equipment. The (net) present value of a levelized cash flow is
equal to the (net) present value of actual cash flows,

Link Budget—A calculation involving the gain and loss factors
associated with the antennas, transmitters, transmission lines
and propagation environment used to determine the maximum
distance at which a transmitter and recelver can suceessfully
operate.

Local Access and Transport Area {LATA)One of 196 local
geographical areas in the U.S. created by the Modified Final
Judgmentin which adivested Reglonal Bell operating company
(RBOC) was permitted to offer exchange telecommunications
and exchange access services.

T BROADBAND AVAILABILITY GAP 133
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Long-Term Evolution (LTE)—A high performance air interface
for cellular mobile communication systems. LTE technology

increases the capacity and speed of wireless networks relati

to current 3G deployments,

Microwave--Microwave transmission refers to the technique
of trapsmitting information over microwave frequenci 3

ing various integrated wireless technologies. Microwaves a

o

short-wavelength, high-frequency signals that occupy the elec-

tromagnetic spectrum 1 GHz to roughly 300 GHz, (typic
within [TU Radio Band Signal EHF) though definitions va
This is above the radio frequency range and below the infrared
range.

Middle Mile—Refers generally to the transport and transmis-
sion of data communications from the central office, cable
headend or wireles:

switching station to an Internet point of
presence.

Mobile Switching Center (MSC)—The mobile switching center
(MSC) connects the landline public switched telephone net-
work (PSTN) system to the wireless communication system.
The mobile switching center is typically split into a mobile
switching center server and a media gateway, and incorporates
the bearer independent call control (BICC). The MSC routes

the communications to another subseribing wireless unit via
a BSC/base station path or via the PSTN/Internet/other net-

work to terminating destination.

BMultiple Input Multiple Output (MIMO)--An antenna technol-
ogy for wireless communications in which multiple antennas
are used at both the source (fransmitter) and the destination

(receiver). The antennas at each end of the communications

circuit are combined to minimize errors and optimize data
speed. MIMO is one of several forms of smart antenna technol-
ogy, the others being MISO (multiple input, single output) and
SIMO (single input, multiple output).

Multiple System Operator (MSO)-Typically refers to a firm
that owns more than one cable system, but may refer also to an

operator of only one sy

National Broadband Availability Target—The level of service

set in the National Broadband Plan that should be available to
every household and business location in the US. The initial
target is an actual download speed of at least 4 Mbps and an
upload speed of at least 1 Mbps, with a proposed review and
update every four years.

AL UOMMUNICATIONS COMM

s the cur-

Net Present Value (NPV,
vent worth of future cash flows by discounting those future cash
Hows at tods cost of capital. The Net Present Value (NPV) of
a project is the total discounted value of all revenues and costs;

A technique used to ass

NPVs greater than zero generate value for a company.

Node--An active or pe
Second-Mile fiber connects with coaxial cable.

ive element in a cable system where

Node splitting-—In a cable

suk

tem, adding infrastructure so that

ribers previous

served by asingle node are moved to

multiple nodes, reducing the number of subscribers per node.

Operating Expenses (Opex)~An expense a business incurs over
the course of its normal operations. Examples include prod-

uct overhead, employee s « and electric bill payments.

Tmportantly, operating expenses on a balance sheet reflect only
ordinary expenses rather than unexpected, one-time expenses.
One subtracts the operating expense from operating revenue to
determine the operating profit.

Crganization for Economic Co-operation and Development
(OECD)-The 30 member countries are: Australia, Austria,
Belgium, Canada, Czech Republic, Denmark, Finland, France,
Germany, Greece, Hungary, Leeland, Ireland, Ttaly, Japan,

0, the Netherland

Korea, Luxembourg, Mex: w Zealand,
Nor
Sw
States.

Poland, Portugal, Slovak Republic, Spain, Sweden,

and, Turkey, the United Kingdom and the United

Over-the-top (OTT)—Carried over an Internet connection.
For example, OTT video would include video delivered by
YouTube, Hulu and TV Everywhere.

Passive Optical Network (PON)--A type of Fiber To The
Premise (FTTP) network in which unpowered optical splitters
are utilized to enable s

single fiber to be shared by multiple end
There are several varieties of PON currently in use in the
ncluding BPON, EPON and GPON, each of which has its
own set of standards and capabilities.

Plain Old Tel
switched acces
residential and business end users, using loop-start signaling.

2phone Service (POTS)~The basic single line

rvice offered by local exchange carriersto

A

callocation that houses servers,

Point of Presence (POP}-An access point to the Internet,
point of presence is a phys

routers, switches and aggregation equipment.

W ORRDADRAND GOV
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Point to point (P2P)—A type of fiber to the premise network
inwhich each endpoint is connected to its serving office via a
dedicated fiber optic strand.

Present Value (PV)--The value today of a future payment. or
stream of payments, discounted at some appropriate compound
discount rate. For example, the present value of 8100 to be
received 10 years from now using a discount rate equal to 10%
interest compounded annually is about $38.55.

Public Switched Telephone Network (PSTN)—The worldwide
collection of interconnected public telephone networks that
was designed primarily for voice traffic. The PSTN is a cireuit-
switched network, in which a dedicated circuit (also referred to
as a channel) is established for the duration of a transmission,
such as a telephone call. This contrasts with packet switching

networks, in which mu

are divided into small segments

called packets and each packet is sent individually.

switching networks were initially designed primarily for data
traffic.

Quadrature Amplitude Modulation (QAM)—A system of modu-
lation in which data is transferred by moedulating the amplitude
of two separate carrier waves, mostly

sinusoidal, which are out
of phase by 90 degrees (sine and cosine). Due to their phase dif
ference, they are called quadrature carriers. Used extensively
in cable systems.

Qualily of Service (QoS)—-The ability to provide different prior-
ity to different applications, users or data {lows, or to guarantee
a certain level of performance to a data flow in abroadband
network.

Radio Frequency over Glass (RFoG)—An evolutionary technolo-
gy that allows cable companies to offer an all-fiber architecture
{not hybrid-fiber coax) without changing modulation schemes.
RFoG is an SCTE Interface Practices Subcomittee standard in
development for Point to Multipoint (P2MP) operations that
has a proposed wavelength plan compatible with data PON
solutions including EPON and 10G-EPON,

PRDET
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Regional Bell Operation Company (RBOC)-Local exchange
carriers formed after the breakup of AT&T in 1984. The seven
regional holding companies (RHCs) of roughly equal size were
formed as a result of the 1982 Consent Decree AT&T signed
with the U8, Department of Justice, stipulating that it would
divestitself of its 22 wholly owned telephone operating compa-
nies. The seven RHCs were Ameritech, Bell Atlantic, BellSouth,
X, Pacific Telesis, Southwestern Bell and US West. After
a series of acquisitions, mergers and name changes (nclud-

ing one in which a combination of several RHCs reclaimed the
original AT&T name), only three of the original seven remain.
They are AT&T, Qwest and Verizon. The RBOCs are the incum-
bent local exchange carriers (ILECs) in their local markets.

itch is an intermediate

Regional Tandem (R1)—A tandem s
switch or connection between an originating telephone call

or location and the final destination of the call. These are hub
facilities that interconnect telephone central office exchanges
and are deployed by geographical region within a telco LATA or
exchange.

Remote Terminal--Telephone communications equipment
that is installed within the service area or “neighborhood” that

traditionally aggregates and multiplexes telephone local loops

and transmits the aggregated signals from the service 1

back to the telephone central office switch. This has evolved to
become the “Node” within a service area in a fiber-to-the-node
architecture.

Second Mile~Refers generally to the transport and transmis-

ston of data communications from the first point of aggregation

{such as a remote terminal, wireless tower location, or
HFC node) to the point of connection with the Middle Mile

transport.

Selling, General and Administrative expenses (SG&A )
Corporate overhead costs, including expenses such as
marketing, advertising, salaries and rent. 8G&Ais found ona
corporate income statement as a deduction from revenues in
caleulating operating income.

Signal to Interference plus Noise Ratio (SINR)—For a wireless
communications device, the ratio of the received strength of
the desired signal to the received strength of undesired signals
{noise and interference).

Spectrum Allocation—The amount of spectrum dedicated (or
allocated) to a specific use; in wireless, spectrum allocation is
typically made in paired bands, with one band for upstream and
the other for downstream.

EBHOADBRAND AVAILABILITY GaP
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Spectrum Band—The frequency of the carrier wave in wireless
communications. Radios can transmit on different frequen-

cies in the same area at the same time without interf

ing:
frequency marks the division of different parts of spectrum
he

for different uses. Frequency is measured in Hertz (1Hz

range of frequency typically used for radie communications is
between 10,000 (10 kHZ) and 30,000,000,000 Hz (30 GHz).
Different frequencies have different natural properties: Lower
frequencies travel farther and penetrate solids better, while
higher frequencies can carry more information (faster data
rates, ete.) The best balance of these properties for the purpose
n the range of roughly 700-2.500 MHz. A
specific range of frequencies allocated for aspecific purpose is
called a “band”

of cell phones

Switched Digital Video (SDV) A network scheme for dis-
tributing digital video via a ¢ fliciently to free up
bandwidth for other uses. Only channels being watched by end-
users in a given node are transmitted to that node.

able more ¢

Take rate—The ratio of the number of premises that elect to
take a service divided by the total nwmber of premises in a mar-

ket area; effectively a penetration rate of homes passed.

Time Division Multiple Access (TDMA)-Technology used in

digitat cellular telephone communication that divides each

cellular channel into three time slots in order to increase the
amount of data that can be carried. TDMA is used by Digital-
American Mobile Phone Service (D-AMPS), Global System for
Mobile communications (GSM), and Personal Digital Cellular
(PDC). Each of these systems implements TDMA in somewhat
different and potentially incompatible ways. An alternative
multiplexing scheme to FDMA with TDMA is CDMA (code
division multiple access), which takes the entire allocated fre-

quency range for a given service and multiplexes information

for all users across the spectrum range at the same time.

Universal Mobile Telecommunications Systemn (Ul Third-
generation (3G) broadband, packet-based transmission of text,
digitized voice, video and multimedia at datarates up to and
possibly higher than 2 Mbps, offering a consistent set of ser-
vices to mobile computer and phone users. Based on the Global
System for Mobile (GSM) communication standard,

Unserved—Those housing units without access to a broadband
network capable of offering service that raeets the National
Broadband Availability Target.
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Very high bit rate Digital Subscriber Line (VDSL)-A form of
DSL similar to ADSL but providing higher speeds at shorter
loop fengths.

Voice Over Internet Protocol (VOIP)—A family of transmission
technologies for delivery of voice communications over IP net-
works such as the Internet or other packet-switched networks.
Other terms frequently encountered and synonymous with
VolP are IP telephony, Internet telephony, voice over broadband
(NoBB), broadband telephony and broadband phone.

Wideband Code Division Mulliple Access (WCDMA)--
Another name for UMTS. Also see Universal Mobile

Telecommunications System.

ISP (WISP)-An Internet service provider that pro-

fixed or mobile wireless services to its customers. Us

Wi-Fi or proprietary wireless methods, WiSPs provide last

mile access, often in rural areas and areas in and around small-
er cities and towns. The largest provider of wirveless broadband
inthe US.1
ly version of WiMAX to deliver the Internet to
. Ireland, Belgium and Denmark (see

currently Clearwire Corporation, a WISP that

Uses an ear

customers in the U.

WIMAX).

Tox—~Worldwide Interoperability for Microwave Access
(WIMAX) is a telecommunications technology that uses
spectrum to transmit bandwidth between digital devices.
Similar to Wili, WiMAX
over far greater distanc

rings with it the ability to transmit
s and to handle much more data.
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The Washington ;
The FCC's visible hand

Sunday, March 21, 2010; A8

BY THE Federal Communications Commission's own account, broadband use in the
United States has exploded over the past decade: "Fueled primarily by private sector
investment and innovation, the American broadband ecosystem has evolved rapidly. The
number of Americans who have broadband at home has grown from eight million in 2000
to nearly 200 million last year."

So it is curious that the FCC's newly released National Broadband Plan faults the market
for failing to "bring the power and promise of broadband to us all" -- in reality, some 7
million households unable to get broadband because it is not offered in their areas. Such
an assessment -- and the call for government intervention to subsidize service for rural or
poor communities -~ is premature, at best. (Disclosure: The Washington Post Co. has
interests in broadcast and cable television and businesses that depend on the Internet, all
of which could be affected by FCC action.)

The FCC report, required under last year's stimulus package, equates the campaign for
high-speed Internet with the government's earlier efforts to link all American households
with telephone service and to subsidize service for the poor through user fees. Broadband
has become for many an important staple of everyday life and business, but it isnota
necessity akin to telephone service, which provides immediate access to emergency
services such as police and fire.

The report also likens the need to build out the "broadband infrastructure” with the past
century's push to advance commerce and mobility through creation of the nation's
highway system. But broadband networks have been built with billions of dollars from
companies in the private sector with a legitimate right to extract profit from well-placed
investments. These initiatives -- and yes, the profit motive -- have resulted in remarkable
leaps in a few short years. No one can reasonably predict what innovations lie ahead,
including those that may make service to rural and poor communities more accessible --
without the need to entice companies with public dollars to service these markets.

To urge government caution is not the same as favoring complete inaction -- and the FCC
plan is longer on aspiration than specific policy intentions, so in many areas it's hard to be
sure what the agency has in mind. Certainly the FCC is right to monitor information
about rates and accessibility and to explore how to make more efficient use of the ]
airwaves. Government subsidies may become essential to fulfill public purposes, such as
providing broadband to rural schools. It is useful to continue to mark America's standing
in these matters in comparison to that of other nations. But it is hard to see in this field
the signs of gross market failure.
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Questions for the Record
Communications, Technology, and the Internet Subcommittee
David Villano

National Broadband Plan: Deploying Quality Broadband Services to

the Last Mile :
April 21, 2010

The Honorable Anna G. Eshoo

1.

In 2008, the State of California released its own broadband plan —
“The State of Connectivity — Building Innovation Through Broadband.”
Our National Broadband Plan did not contain a thorough analysis of
one of California’s concepis, the use of “Smart Housing Policies” to
encourage and/or require that all publicly-subsidized housing under
construction or rehabilitation provide affordable broadband to all
residents. Shouldn’t we have HUD explore these concepts to better
reach lower income and disadvantaged populations during the
broadband rollout process?

Response: RUS supports the concept of lower income and
disadvantaged populations having access to affordable broadband
service. In rural apartments financed by USDA'’s Rural Housing
Service, the Department encourages the availability of broadband
service throughout the apartment complex and in its community
centers.

. I've long supported the idea of a free wireless broadband network,

financed in part by commercials. | know that there is spectrum
available for this purpose and there is a proposal outstanding to
develop this idea. | would like to hear from the panelists today
concerning their viewpoints on this issue: do you believe that a free
broadband wireless lifeline can resolve some of the communications
issues facing our hardest to reach populations? What other ideas do
you support to reach the level of inclusiveness that will hook
everyone up at the last mile?

Response: RUS supports ubiquitous broadband service for all
Americans. The idea of a free wireless broadband network is an
interesting concept which is considered in the FCC’s recently
released National Broadband Plan.



292

The Honorable Cliff Stearns

1. What assurance can you provide the committee that RUS will have
awarded and obligated all Recovery Act funds for BIP by September
307

Response: , RUS is aware of the logistics of delivering large loan &
grant programs within limited time constraints similar {o that of the
Recovery Act. RUS has developed aggressive timelines and
contingency plans to ensure all funds are obligated by September 30,
2010. Moreover, the agency has designed a satellite program to
quickly expend unused funds to provided broadband service to rural
premises that remain unserved after the all Last Mile and Middle Mile
projects are awarded. Under Notice of Funding Availability (NOFA) I,
RUS received 776 applications totaling approximately $11.2 billion.
We are pleased to report that RUS is on track to obligate all awards
under NOFA 11 no later than September 30, 2010.

2. Of the 68 awards announced in the first round of funding, how many
of those projects have actually broken ground and begun to draw
down funds?

Response: RUS is still in the process of closing many of the awards
announced under the first round of funding. Many awardees have
started the process of obtaining permits and securing contractors. In
addition, RUS is scheduling workshops with awardees to discuss the
build-out process and introduce awardees to our Field Accountants
and General Field Representatives that will be overseeing the build-
out of these projects. In addition, we will be providing sessions on
integrating these projects with rural economic business strategies to
ensure continuous project sustainability. To date, though our
awardees have not begun to draw down funds, we expect
construction to begin early this summer.

3. Some stakeholders have criticized the second round public review
process. For example, RUS has posted an application directory on
broadbandusa.gov with all the applications received for RUS funding.
However, this information does not contain an executive summary
and so incumbent providers may not have encugh detail to evaluate a
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proposal to bring broadband service to a specific area. What steps
are underway to ensure that the public review process is fair,
transparent, and allows for sufficient information and time for
incumbent providers to submit comments?

Response: On April 16, 2010, RUS posted a searchable database of
alt applications which included a project summary for each application
at www.broadbandusa.gov. On April 23, 2010, RUS also posted the
proposed service territory maps of all applicants under NOFA 1l on:
www.broadbandusa.gov together with instructions on how incumbent
service providers can provide comments on their existing service
territory, which would be used in determining whether the applicant's
proposed service territory meets the NOFA requirements. Incumbent
service providers were given 30-days from April 23" to submit
comments. We believe this process is fair, transparent and provides
sufficient information for incumbents to submit comments.

. Please describe current plans for oversight. What plans do you have
to either hire additional personnel, or use existing staff, to ensure
proper oversight of program recipients after the September 30
program funding deadline?

Response: Rural Development has decades of experience in
responsibly managing multiple loan and grant programs. In our
telecommunications programs, we maintain a default rate of less than
one percent. To deploy resources under the Recovery Act, Rural
Development hired temporary staff and a contractor to assist us with
application processing. Our goal is to ensure that field resources are
available throughout the build-out phase so that taxpayer’s resources
are wisely invested. We also have included contract services beyond
September 30" for oversight of these projects. Collectively, with
existing Rural Development staff, we are confident that we can
provide proper oversight of program recipients.

. What are the main lessons learned from the first round NOFA and
how have those lessons been applied to the second funding round?

Response: There are a number of lessons RUS learned under our
first NOFA. All of these lessons have been applied under NOFA I,
including the following changes:
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The first NOFA was published jointly by RUS and NTIA. The
NOFA required that all “rural” applications had to be filed with RUS
or jointly with RUS and NTIA. Both RUS and NTIA received
comments from the public and Congress over the “joint”
application process. Comments also indicated concern that NTIA
offered an 80 percent grant product and RUS offered either a 100
percent grant product for “remote” rural areas or 50/50 loan/grant
product for non-remote areas.

In the second round, RUS and NTIA published separate but
coordinated NOFAs. Applicants could only apply to one program
(BTOP or BIP). In addition, RUS offered only one BIP product,
which is a 75/25 grant/loan combination with incentives for higher
loan components.

For the second NOFA, RUS eliminated the separate funding
bucket for “remote” projects. Instead, RUS offered higher points
for projects in the most rural areas and has the flexibility to
increase the standard 75 percent grant to a 100 percent grant for
the most rural areas and those areas with lower density, low
median income, and high unemployment.

In the second NOFA, RUS focused on Last Mile projects, which
are urgently needed in many rural communities and which directly
connect homes, businesses and key community anchor
institutions. For Middle Mile projects, RUS strongly encouraged
projects from current RUS borrowers and grantees.

The second NOFA also provides for a “second review” process to
allow RUS additional flexibility and the ability to conduct reviews of
meritorious applications which meet Recovery Act objectives. For
example, should there be an insufficient number of

high-scoring applications in the initial review process, RUS can
elect a “second review” of worthy applications.

RUS may also accept an application from NTIA which it cannot
fund but appears meritorious under RUS’s BIP program.
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¢ The RUS Administrator is authorized to add points o scores for
projects that provide significant assistance to essential community
facilities, promote rural economic development, and support
persistent poverty counties or chronically underserved areas.

» RUS received many comments on how {o improve the application
process. As a result, the agency streamlined the process by
eliminating the two-step application and the requirement fo list all
Census blocks in the application, which is now done by RUS’s
mapping tool.

¢ Inthe second NOFA, RUS changed the definition of eligible
service areas. As a resull, any rural area where at least 50
percent of the premises lack access o broadband service at the
rate of 5 Mbps (upstream and downstream combined) will qualify
for funding. RUS has determined that these areas lack high speed
broadband service sufficient to facilitate rural economic
development as required by the Recovery Act. Service offerings
must still be within proposed funded service areas which are at
least 75 percent rural as required by the Recovery Act.

» Additional funding opportunities will be offered to ensure the long
term benefits of BIP in rural America. The second NOFA allows
satellite providers to compete for approximately $100 million to
provide broadband services to rural customers that remain
unserved after all Recovery Act Last Mile and Middle Mile awards
are made.

BIP award recipients under the first NOFA and applicants under
the second NOFA can also apply for Technical Assistance grants
for the development of a regional economic development plan
focusing on broadband. This will further broadband deployment
and rural economic development beyond projects funded by the
Recovery Act. Indian Tribes, whether or not they are awardees
under either the first NOFA or applicants under the second NOFA,
are also eligible to apply for the Technical Assistance grants.
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Awardees under either NOFA are also eligible for grant funds to
provide broadband connectivity fo rural libraries funded by Rural
Development's Community Facilities program.

Beyond the Recovery Act, RUS plans to use the lessons learned
under both NOFA'’s to enhance our existing broadband and
telecommunications programs.
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Nay 11, 2010

Joe Garvia

Regional Vice Président

National Con v of American Indians
1316 P SiNW
‘Washington, X 20003

Dear Mr, Garcia:

Thank vou for appearing before the Subcommittee on Communications, Technology, and
the Tnternet on April 21 ‘{;H) at the hearing entitled “The tonal Broadband Plan: Deplovin
ity Broadband Services o the Last Mile”

|
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i imm certain Members of the Comimittee, In preparing your answers, pled
xpmm tor the Member who submitted the questions.

3 Fartey Green, Chief Clerk, via e-madl
SOV, %’ka%c conw‘t I,“riu (men or Jenmifer Berenholz at (202}
have any questions.

Sincerely,
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Henry A Waxman
Chatrman
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The Honorable Anna G. Eshoo

1. In 2008, the State of California released its own broadband plan — “The State of
Connectivity — Building Innovation Through Broadband.” Our National Broadband
Plan did not contain a thorough analysis of one of California’s concepts, the use of
“Smart Housing Policies” to encourage and/or require that all publicly-subsidized
housing under construction or rehabilitation provide affordable broadband to all
residents. Shouldn’t we have HUD explore these concepts to better reach lower-
income and disadvantaged populations during the broadband rollout process?

2. T’ve long supported the idea of a free wireless broadband network, financed in part by
commercials. 1know that there is spectrum available for this purpose and there is a
proposal outstanding to develop this idea. I would like to hear from the panelists
today concerning their viewpoints on this issue: do you believe that a free broadband
wireless lifeline can resolve some of the communications issues facing our hardest to
reach populations? What other ideas do you support to reach the level of
inclusiveness that will hook everyone up at the last mile?
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The Honorable Cliff Stearns

If the broadband plan’s analysis is anywhere near correct that 95 percent of the country
has access to broadband and two-thirds subscribe, that means that broadband is available
to the overwhelming majority of the country. The government has limited resources and
we should make every tax-payer dollar count. It is important that the FCC and Congress
engage in a cost-benefit analysis when deciding what aspects of the broadband plan to
implement and how. Is it better to spend money and focus government efforts in areas of
the country that don’t have access to broadband, such as Tribal lands and other high-cost
areas that are uneconomic for the private sector to serve, before areas that do have
broadband?
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% National Congress of American Indians
May 25, 2010

Hon. Henry A. Waxman

Chairman

Committee on Energy and Commerce
U.S. House of Representatives

2125 Rayburn HOB

Washington, DC 20515-6113

Re:  Response to Questions Regarding
The National Broadband Plan:
Deploying Quality Broadband Services
To the Last Mile

Dear Chairman Waxman:

Thank you for providing the National Congress of American Indians (NCAI), through
Joe Garcia, Regional Vice President, the opportunity to testify before the Subcommittee
on April 21, 2010, and for your follow up letter of May 11, 2010, conveying additional
questions from several Subcommittee members. On behalf of NCAIL we are providing
our responses to those questions.

From The Honorable Anna G. Eshoo

1. In 2008, the State of California released its own broadband plan — “The State of
Ceonnectivity — Building Innovation Through Broadband.” Our National Breadband
Plan did not contain a thorough analysis of one of California’s concepts, the use of
“Smart Housing Policies” to encourage and/or require that all publicly-subsidized
housing under construction or rehabilitation provide affordable broadband to all
residents. Shouldn’t we have HUD explore these concepts to better reach lower
income and disadvantaged populations during the broadband rollout process?

NCAT welcomes the support of all agencies of the federal government in ensuring
that all Americans have access to obtainable, reliable, and affordable broadband. We
believe that it is important to work with individual agencies, such as HUD, to guarantee
tribes are able to access broadband and make sure FCC standards are followed. Creative
solutions are needed and if HUD should be given the task of exploring how affordable
broadband could better be deployed, NCAI and its member nations stand ready to work
closely in a supportive relationship that will transform the government-to-government
consultative process.

Having participated in the FCC’s National Broadband Plan (NBP) proceeding, however,
NCATI fully recognizes the highly technical nature of this debate. The FCC clearly is the
“expert agency” in this area. The FCC’s NPB Team listened to us, and we believe, now
understands the particular issues facing Indian Country in leaping the Digital Divide. As

1 Embassy of Tribal Nations ® 1516 P Street ¢ Washington, DC 20005 ® 202-466-7767
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Joe Garcia testified, the FCC understands what a “Tribal-centric deployment model” and
“core community institutions” are all about. The FCC also is beginning to grasp that fact
that just because broadband may be theoretically available on tribal lands, that is a far cry
from a tribal member being able to walk into a local shop, sign up for broadband, and
actually receive the promised service at the advertised price and acrual speed advertised.

In fact, even the term “broadband” is open to interpretation. NCAI is concerned
that were HUD given a mandate to ensure that broadband is available in all future public
housing projects, what might result is a flavor of broadband that falls short of the basic
needs of users. Without technical expertise on critical issues, HUD may inadvertently do
more harm than good by adding broadband as a requirement to public housing builders.
For instance, could a builder merely place a single satellite dish on a large Multiple
Dwelling Unit (MDU), slice up the connection to 100 users and call that broadband, since
at the rooftop there is a broadband connection? Would HUD have the necessary
expertise to establish clear-cut policies and the “boots on the ground” to ensure that
affordable and reliable broadband was available for each unit?

From the viewpoint of NCAI, the establishment of the FCC’s new Office of
Tribal Affairs provides the first, and best, vehicle for the government-to-government
coordination between the federal government and the 565 federally recognized tribes that
will be required to make sure that Indian Country is not left behind in the race to deploy
broadband across the United States. Congress should increase funding for the FCC’s
Indian Telecommunications Initiatives (ITI) to address just this sort of development and
others. As part of the NBP, the FCC recommended that the Executive Branch establish a
Federal-Tribal Broadband Initiative, “through which the federal government can
coordinate both internally and directly with tribal governments on broadband-related
policies, programs and initiatives.” NBP, p. 184 (Recommendation 9.14). Broadband in
public housing would be one such issue where FCC’s lead through the Federal-Tribal
Broadband Initiative could help avoid the potential problems outlined above.

If HUD is brought into the mix, its Office of Native American Programs (ONAP)
must be given the similar authority and jurisdiction as the FCC’s Office of Tribal Affairs,
and the two must effectively coordinate and consult with the tribes. HUD and ONAP
will need to come up to speed quickly on the unique issues facing Indian Country, or
their participation in this process, which is time critical, will only bog down the process,
not facilitate quicker or better deployment in Indian Country.

NCAI will work with HUD and other federal agencies to make sure tribal needs are met
and that all broadband services are received in a timely and efficient manner. We are
open to solutions that will bring affordable and dependable service to all of Indian
Country.

2. I’ve long supported the idea of a free wireless broadband network, financed in
part by commercials. I know that there is spectrum available for this purpose and
there is a proposal outstanding to develop this idea. I would like to hear from the

mbassy of Tribal Nations # 1516 P Street ¢ Washington, DC 20005 ® 202-466-7767
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panelists today concerning their viewpoints on this issue: do you believe that a free
broadband wireless lifeline can resolve some of the communications issues facing
our hardest to reach populations? What other ideas do you support to reach the
Tevel of inclusiveness that will hook everyone up at the last mile?

The concept of free wireless broadband financed in part by commercials is facially
appealing. Advertising fueled the deployment of broadcasting services (first radio, then
television) across America. Yet with that model, Indian Country was left out of the mix.
1t took the FCC nearly 80 years to wake up to the fact that advertiser supported media
failed to deliver broadcasting services to the native nations. Only with the newly adopted
Tribal Priority, which recognizes the sovereign rights and duties of the 565 federaily
recognized tribes to provide for their people, will many tribal nations have an opportunity
to bring broadcasting services to Native Americans.

Does the same fate await Indian Country with advertiser supported broadband
network? Will it take 80 years before Congress and the FCC realize that the advertisers
are only interested in densely populated areas with affluent users? The ultimate in “red
lining” could result if Congress and the FCC rely on advertisers to fund deployment to
rural areas. The developments of the past several years provide the basis for and
reinforce what NCAI told the FCC in the course of its development of the NBP, “Tribal-
centric” models for broadband development have the greatest opportunity for success. A
nationwide “one-size fits all” approach finds its fewest justifications in Indian Country,
often where sustainability must be achieved before profitability can be contemplated.
With over 565 Tribal nations, each with its own unique needs to develop its own
broadband economy, one size fits none.

NCAI is also concerned about advertising content: Who will regulate what tribal
members are subjected to? Will Native Americans have to listen to alcohol advertising
before they can access their business e-mail accounts? Will the same ring-tone scams
that plagued Facebook a few months ago dupe Native Americans into signing up for fake
services? As sovereign entities charged with the well being of their members, NCAI has
grave concerns about a proposal that places a time and content barrier in front of people
before they can access vitally needed services over the Internet.

In your question, you indicate that spectrum may be available for broadband
deployment using the advertiser-supported model. NCAI would like to take this
opportunity to further discuss the spectrum needs of tribes. Very little of the spectrum
that could deliver broadband services to Indian Country is in the hands of tribes, tribal-
controlled entities, or even outside entities that understand the unique needs of Indian
Country. Instead, much of it has gone, on a nationwide basis, to the highest commercial
bidder. As a result, while there is significant spectrum available in Indian Country, much
of it lies fallow, as communications carriers have not figured out how to make it
profitable with their traditional residentially-driven deployment models. If this fallow
spectrum {some of it unlicensed, some of it licensed) could be recaptured and relicensed
to tribes, it could be redeployed using a tribal-centric model which focuses first on
delivering services to core tribal (and federal) institutions, with residential deployment
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following after sustainability is demonstrated. Tribes who have become their own
carriers have shown great success with this deployment model, with the end result that
tribal members have broadband access through these institutions and Chapter Houses for
the first time. Not only is this model sustainable, it also builds tribal broadband
economies.

This redeployment is also possible because of the distinct geographic locations
inhabited by the 565 federally recognized Tribes. Engineering solutions for
redeployment are achievable for most, if not all, of Indian Country. NCAI is hopeful that
the FCC’s “Dashboard 2.0” project, which is mapping not only theoretical availability of
broadband, but also actual spectrum use, will shed a bright light on the amount of
spectrum that could be used for broadband deployment in Indian Country, but is silent
because tribes do not fit nicely into commercial carriers’ deployment models.

Given the choice between a “free” broadband connection run by outsiders who
both control the pipe and the content that tribal members would have to slog through
before getting to the Internet, and a broadband deployment model that helps build a
sustainable knowledge-based broadband economy, NCAI believes most tribes would
choose the latter, and control their own futures.

Careful consultation with tribes will be required to convince them that such a plan
would actuaily work, and would likewise be in their best interests. While NCAI is wary
of such a plan, it remains willing to consult with the federal government on how such a
system could be put in place.

From The Honorable Cliff Stearns

If the broadband plan’s analysis is anywhere near correct that 95 percent of the
country has access to broadband and two-thirds subscribe, that means that
broadband is available to the overwhelming majority of the conntry. The
government has limited resources and we should make every tax-payer dellar count.
It is important that the FCC and Congress engage in a cost-benefit analysis when
deciding what aspects of the broadband plan to implement and how. Is it better to
spend money and focus government efforts in areas of the country that don’t have
access to broadband, such as Tribal lands and other high-cost areas that are
uneconomic for the private sector to serve, before areas that do have broadband?

NCATI agrees that places without broadband access or with very high costs of deployment
should be of highest priority in terms of future broadband deployment. NCALI disagrees,
however, with the 95 percent availability assumption. Indian Country has learned
firsthand the difference between theoretical ability, and the ability of a tribal member to
be able to walk into a local shop, sign up for broadband, and actually receive the
promised service at the advertised price and actual speed advertised. Promise and
practice are two different things.

4 z Embassy of Tribal Nations ® 1516 P Street ¢ Washington, DC 20005 @ 202-466-7767
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Tribal nations and communities are also in critical need of robust broadband services
which can serve as the backbone for economic development opportunities. Broadband
has the ability to be the great leveler of many historic past wrongs that resulted in tribal
nations being marginalized to the remote unserved areas of the country.

To declare that any particular tribal nation has access to broadband because, for example,
a carrier claims to provide service, runs the risk that the FCC or other agency will declare
victory and move on, while the tribe comes to realize that the service is either not really
available, or not reliable, or not affordable. NCAI supports the efforts of the FCC to
better gauge the availability of actual broadband deployment through its “Dashboard 2.0
program, and is working to engage more tribes to participate in that program. Of course,
engaging tribes without any access to broadband now to gauge what broadband is
available is a bit oxymoronic.

That is where the FCC’s Office of Tribal Affairs and the proposed Tribal
Broadband Fund can play a key element in assisting tribes with technical expertise and
funding to participate in this process and recognize the difference between actual reliable
and available robust broadband services robust enough to grow a healthy sustainable
economy, and that which is not.

But tribal broadband economies cannot be grown without access to spectrum.
NCAI is hopeful that the FCC’s “Dashboard 2.0” project, which is mapping not only
theoretical availability of broadband, but also actual spectrum use, will shed a bright light
on the amount of spectrum that could be used for broadband deployment in Indian
Country, but is silent because tribes do not fit nicely into commercial carriers’
deployment models.

Very little of the spectrum that could deliver broadband services to Indian
Country is in the hands of tribes, tribal-controtled entities, or even outside entities that
understand the unique needs of Indian Country. Instead, much of it has gone, on a
nationwide basis, to the highest commercial bidder. As a result, while there is significant
spectrum available in Indian Country, much of it lies fallow, as communications carriers
have not figured out how to make it profitable with their traditional residentially-driven
deployment models. If this fallow spectrum (some of it unlicensed, some of it licensed)
could be recaptured and relicensed to tribes, it could be redeployed using a tribal-centric
maodel which focuses first on delivering services to core tribal (and federal) institutions,
with residential deployment following after sustainability is demonstrated. Tribes who
have become their own carriers have shown great success with this deployment model,
with the end result that tribal members have broadband access through these institutions
and Chapter Houses for the first time. Not only is this model sustainable, it also builds
tribal broadband economies.

Congress should recognize, develop and fully fund a key element of the National
Broadband Plan as it relates to tribal nations which is essential to finding and developing
these sustainable broadband models in Indian Country, namely the Tribal Broadband
Fund. Congress should also increase funding the Indian Telecommunications Initiatives
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programs of the FCC’s new Office of Tribal Affairs to bring that program up to speed
with the many broadband related opportunities for training, outreach and consultation.

Best regards,

Sty hom

Jacqueline Johnson-Pata
Executive Director

6 Embassy of Tribal Nations ® 1516 P Street ¢ Washington, DC 20005 # 202-466-7767
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May 25, 2010

The Honorable Anna G. Eshoo
Member, House of Representatives
205 Cannon Building

Washington, DC 20313

Re: Subcommittee on Communications, Technology, and the Internet Hearing “The National
Broadband Plan: Deploying Quality Broadband Services to the Last Mile™

Dear Representative Eshoo:

T am writing in response 1o the questions you submitted in connection with my testimony
before the Subcommittee on Communications. Technology, and the Internet on April 21, 2010.

Question 11 I've long supported the idea of a free wireless broadband network,
[financed in part by commercials. 1 know that there is spectrum available for this purpose and
there is a proposal outstanding o develop this idea. [ would like to hear from the panelists
today concerning their viewpoints on this issue: do you believe that a free broadband wiveless
lifeline can resolve some of the communications issues fucing our hardesit to reach populations?
What other ideas do you support to reach thy level of inclusiveness that swill hook everyone up at
the last mile?

Response:

To be sure, the universal service goals of a free wireless broadband program are
commendable. When the concept of free broadband has been tried in the marketplace before,
however, it has not been commercially successful. Moreover, some of the “hardest to reach” —
financially disadvantaged and rural Americans — will not likely be the prime targets of the
advertisers who would support such a network. In addition, the network would be uscd heavily
by the very people who can afford broadband service, and advertisers would likely cater to the
needs of those individuals. Network use would likely be weighted toward video entertainment
services, rather than “lifeline” service for those most in need. Any efforts to constrain use for
video entertainment purposes could conflict with network neutrality requirements. And there isa
significant risk that the networks would not remain viable, in any event, without government
subsidies which, in turn, could distort or significantly inhibit competition from other networks. 1
do believe there is another solution.
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I firmly believe that privately funded infrastructure will be in place, within a decade, to
make 4/1 Mbit/s service, or better, available to all unserved houscholds. Satellite broadband
systems, including the system in which ViaSat is investing over $1 Billion, will play a eritical
role in reaching those households. We’ll offer a competitive, quality service to everyone at
market rates.

1 realize that all Americans may not be able to afford broadband at “market” rates, and
that the cost of service may prevent adoption. As my written testimony reflects, I'd much rather
see government subsidies used for that purpose — facilitating broadband adoption by those who
could not otherwise afford service. Problems like that are where broadband subsidies would be
more property focused, rather than on constructing one particular type of infrastructure or
technology. Broadband subsidies would be most effective, and least market disruptive, if they
were designed similar to the way other entitlement programs have been created to aid
disadvantaged Americans in areas such as food stamps, health care, child care, or other areas
identified by Congress. Privately funded industry provides the service, and the government
helps people in need obtain those goods and services.

Getting help to those in need should be the primary goal of any government subsidy
program. As noted above, with respect to free wireless broadband service, I'm very concerned
that the effectiveness of the subsidies that might be used to support such a service would be
highly diluted by use of the system by others than those in need. In that case, any subsidies
would end up being absorbed by people who can already afford broadband.

In contrast, an entitlement program could be designed to foster sustainable broadband
adoption by disadvantaged citizens. Such a “where it’s needed” program would result in more
people being served, and served faster, than the existing broadband subsidy programs. If satellite
broadband were eligible for such a program, we would be able to serve disadvaniaged Americans
with a quality service starting next year. And we could reach as many disadvantaged Americans
as Congress may identify even sooner than the FCC’s 10 year horizon in the National Broadband
Plan.

Any such subsidy programs must be open, transparent, and provide for enduring
competition. As an initial matier, any programs should be truly technology neutral. They also
should be firmly routed in the principle of consumer choice. As long as a service meets an
objective standard, consumers should be empowered to choose from a number of qualified
broadband services, and pick the one that provides the best value for their individual needs.
Ensuring market-based competition for the business of those consumers is the best way to use
limited tax dollars in the most cost effective manner. I am convinced that satellite broadband
will provide the best value for many consumers, if we can compete on a fair and level playing
fleld.
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uestion 2:  I'm also g proponent of "dig once” infrastructure projects. I've heard
Jrom Secretary LaHood and Chairman Genachowski that they support his concept and it is
included in the National Breadband Plan as a way fo reach the last mile generally, and
especially in hard to reach regions like Indian Reservations. Would each of the panelists give
me their perspectives on how this type of program van facilitate their industries or reach
underserved and unserved populations?

Response:

The coordinated efforts, minimized disruption, and potential cost efficiencies exemplified
by “dig once” infrastructure projects certainly are attractive. Still, we need 10 be careful that
stch programs do not become the source of competitive abuses by the incumbent providers who
may first enjoy the benefits of those programs. Among other things, such programs would need
to ensure fair and equitable access by new and innovative technologies. And we also should
ensure that those programs do not result in government subsidization of broadband deployment
by one set of providers. Doing so could distort or significantly inhibit competition, because if
only one entity receives government dollars, that subsidy would provide a financial edge over its
competitors.

Please et me know if you have any further questions or if [ can assist you or your staff in
exploring these important issues,

Sincerely yours,

Fto o o A
Mark Dankberg
Chairman and CEO
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May 25,2010

The Honorable Cliff Stearns
Member, House of Representatives
205 Cannen Building

Washington. DC 20515

Re:  Subcommittee on Communications, Technology, and the Internet, Hearing “The National
Broadband Plan: Deploying Quality Broadband Services to the Last Mile”

Diear Representative Steams:

This fetter responds to the question vou submitted in connection with my testimony
before the Subcommittee on Communications, Technology, and the Internet at the hearing on
April 21, 2010,

Question 11 You indicated at the hearing that if we subsidize roli-out of wireline
broadband to high-cost parts of the country, it harms the ability of satellite providers to offer
broadband by making it harder for you to compete with the subsidized rates. If none of your
competitors received subsidies, would you need subsidies? Are there any places in the country
you could not offer service if you received no subsidies?

Response:

As reflected in my testimony, subsidies are not required to construct broadband
infrastructure 1o reach the households that are unserved today. Over the next decade, 1 firmly
believe that privately funded infrastructure will be in place to make available 4/1 Mbit/s service.
or better, 1o all such households, and that satellite broadband systems, including the system in
which ViaSat is investing over $1 Billion, will play a critical role in reaching those households.
Sateliite broadband can reach any place in the country — in the same way that satellite TV is
available anywhere and everywhere in the US today. And, as my testimony reflects, satellite can
in fact serve all of those unserved households.

For that reason, government funding should not be used to subsidize the construction,
upgrade, or operation of broadband infrastructure (whether new infrastructure, or existing
infrastructure) merely to make 4/1 Mbit/s service available at market competitive prices. Where
users can receive a quality broadband service at market rates and in a timely fashion, there is no
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“market failure,” and there is no broadband deployment problem to solve. In fact, using
government funds to subsidize broadband deployment or operation in those cases could distort or
significantly inhibit competition. The reason is simple — if one competitor receives government
dollars, the subsidy provides a financial edge, and places all other companies, including those
that would otherwise not require subsidies, at a competitive disadvantage. Or, at the very least,
subsidies that go to other competitors would destroy or dimiaish the competitive advantages that
mote cost effective companies have created through careful and prudent investments and R&D
efforts. The effect of the market distortion can be particularly severe in cases where the
government excludes one technology from participating in the same program in which
competing technologies may participate. And market forces are precisely why you see
companies, such as ours. applying for funding under the current broadband deployment programs
- a responsible Board of Directors cannot allow a company to sit idly while its competitors gain
a competitive edge with government funding. In fact, [ would say that the threat that the
government may subsidize otherwise less cost effective competing technologies, and grant them
funds that are much, much greater than we would require is probably the single most significant
obstacle to raising the investment capital needed to reach the unserved population even more
quickly, and with a higher level of service. Competing with the government is a significant extra
hurdle in raising investment capital.

The effects subsidies can have on a competitive marketplace are the reason why it is
critical that subsidy programs, if they are used at all, be technology neutral, both on paper and in
practice. Unfortunately. satellite technology has not been eligible tw participate in broadband
subsidy programs to the same extent as other technologies. even though satellife can deliver a
competitive quality of service, and can do so on a more cost-effective basis than any other
technology. We’ve just been written out of the existing programs. That is not what Congress
intended, and it is not right,

I Hope these historical biases get fixed as Congress focuses on universal service reform. [
do believe that there may be legitimate uses for government subsidies, particularly when the
policy goal is getting broadband service 1o those who could not otherwise afford it. As my
written testimony recognizes, there are disadvantaged Americans who may not be able to afford
broadband service, even though service may be available at market competitive rates. Problems
like that are where broadband subsidies would be more property focused, rather than on
constructing one particular type of infrastructure or technology. Broadband subsidies would be
most effective, and least market disruptive, if they were designed similar to the way other
entitlement programs have been created to aid disadvantaged Americans in areas such as food
stamps. health care, child care, or other areas identified by Congress. Privately funded industry
provides the service, and the government helps people in need obtain those goods and services.

Any such subsidy programs must be open, transparent, and provide for enduring
competition. They also should be firmly routed in the principle of consumer choice. As long as
a service meets an objective standard, consumers should be empowered to choose from a number
of qualified broadband services, and pick the one that provides the best value for their individual
needs. Ensuring market-based competition for the business of those consumers is the best way to
use limited tax dollars in the most cost effective manner. | am convineed that satellite broadband
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will provide the best value for many consumers if we can compete on a fair and level playing
field.

Please let me know if you have any further questions or if I can assist you or your staff in
exploring these important fssues.

Sincerely yours,

o Vs *‘j‘\}
. b ¥
Ep e M L

Mark Dankberg ?
Chairman and CEO
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Written Response to Follow up Questions of Mr. Austin Carroll, General Manager of
Hopkinsville Electric System in Hopkinsville, Kentucky, on behalf of the American Public
Power Association
To Representative Anna Eshoo (D-CA)

The National Broadband Plan: Deploying Quality Services in the Last Mile
Wednesday, April 21, 2010

Representative Eshoo, thank you for allowing me the opportunity to respond to your
follow up questions from the April 21, 2010, House Energy and Commerce Committee,
Subcommittee on Communications, Technology and the Internet hearing on “The National
Broadband Plan: Deploying Quality Services in the Last Mile.” On behalf of the American
Public Power Association (APPA), Kentucky Municipal Utilities Association (KMUA) and

Hopkinsville Electric System, please find my responses below.

Question 1: I've long supported the idea of a free wireless broadband network, financed in part
by commercials. I know that there is spectrum available for this purpose and there is a proposal
outstanding to develop this idea. I would like to hear from the panelists today concerning their
viewpoints on this issue: do you believe that a free broadband wireless lifeline can resolve some
of the communications issues facing our hardest to reach populations? What other ideas do you
support to reach the level of inclusiveness that will hook everyone up at the last mile?

The three organizations I represent agree that the system of the best fit to the community
is always the most desirable to put into place. If this “optimum fit” to the community can be
provided by a wireless system financed by those who advertise on it, then that option should be

available.

A concern we have with providing a wireless broadband system to a community as a
“lifeline™ would be that it could become a deterrent to any future systems being offered to meet
long-term needs. A similar argument has been used against municipal utilities providing
broadband services to some of our communities. Often times when only a basic service is being
provided to a community, municipalities are accused of jumping into the market to drive out

private industry. The fact of the matter is that the private sector has often refused the
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communities’ requests for upgrades to meet long-term growth and economic development
demands, so the communities would turn to the municipal power providers to see if we could
meet those requests. Our concern is that merely offering service would not meet the goals of the
National Broadband Plan to ensure robust completion along with maximizing the benefits a

technology can provide a community.

Because municipal utilities have used a wide range of technologies -- fiber-to-the-home,
broadband over power lines, hybrid fiber/coaxial, to wireless -- to meet their broadband needs,
the trade associations are “technology neutral.” As I stated in my testimony, Hopkinsville uses a
mixture of both fiber and wireless to provide and backhaul last mile service to our customers

because that best fit our needs and future demands.

On the issue of spectrum availability, APPA has raised some concern over spectrum
space to both the FCC and to Members of Congress regarding the need for non-
commercial/industrial, privately built broadband capacity for critical infrastructure industries.
The FCC has suggested reallocating or repurposing some federal and non-federal spectrumwhich
could take allocation away from these industries and to provide it for commercial use. A letter to
the FCC from the Utilities Telecom Council, of which APPA is a member, stated “Utilities, oil
and gas companies and other critical infrastructure industries certainly can, and will, use
commercial broadband offerings for some of their innovative applications. However, mission-
critical control and restoration needs cannot be met this way: commercial networks fail to
provide the required coverage, reliability and security outside a handful of major cities. Any
spectrum made available for wireless broadband services thus should also include dedicated
and/or shared spectrum for critical infrastructure industries’ communications, which support the

safe, reliable and efficient delivery of essential services to the public at large.”

Finally, in response to your question on ideas that would support a level of inclusiveness
for last-mile hook up, our organizations have been supportive of the Community Broadband Act.
This legislation, championed in the previous two Congresses by Representative Rick Boucher
(D-VA), would remove any barriers to entry for public power systems to provide advanced

communication services. We believe that public power electric utilities should be allowed to
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help achieve the goal of universal, high-speed broadband deployment if their individual

communities entrust them to provide these services.

Question 2: I'm also a proponent of “dig once” infrastructure projects. I've heard from
Secretary LaHood and Chairman Genachowski that they support this concepr and it is included
in the National Broadband Plan as a way to reach the last mile generally, and especially in hard
fo reach regions like Indian Reservations. Would each of the panelists give me their perspectives
on how this type of program can facilitate their industries or reach underserved and unserved
populations?

In general, the concept of “dig once” for infrastructure projects is a concept our
organizations support, i.e.: the construction of a new road and installing new underground
utilities at the same time. Frequently, we will try to coordinate projects among our services to
adhere to this concept. However, conflicts may arise in the coordination between municipal
services and the various services provided by the private sector. The concern is that timelines
might not match between services or that essential work might be delayed in order to sync up

schedules with other projects.

However, if you are referring to opening one trench for all utilities, based on my
experience, you need to be aware of some challenges. When installing utilities in the same
trench, electric utilities have to meet National Electrical Safety Code (NESC) for a minimum 36”
depth from the surface. However, gravity flow sewer will have less depth at the customer and
more at the main on flat ground, possibly causing utilities to cross and resulting, later, in
problems locating the utilities. Maintenance can also be an issue with using the same trench.
Gas, electric, fiber and water do not always mix well. So, if there is a problem with one, often
times an outage will be required of all utilities which could cause an extended interruption of
customer service across utilities. Therefore, this concept should be encouraged, but not

mandated.

Thank you again for providing us this opportunity to respond.
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Hearing on
“The National Broadband Plan: Deploying Quality Broadband Services to the Last Mile”
April 21, 2010

“Responses of Jeffrey A. Eisenach to Questions for the Record
The Honorable Anna G. Eshoo

1. I've long supported the idea of a free wireless broadband network, financed in part by
commercials. I know that there is spectrum available for this purpose and there is a
proposal outstanding to develop this idea. I would like to hear from the panelists

today concerning their viewpoints on this issue: do you believe that a free broadband
wireless lifeline can resolve some of the communications issues facing our hardest to
reach populations? What other ideas do you support to reach the level of

inclusiveness that will hook everyone up at the last mile?

A: Efforts to create “free” wireless networks have thus far proven almost uniformly
unsuccessful, and in my opinion are not likely to be successful in the future. There are several
reasons for this. One is that “free” networks, because they do not depend on consumers for their
support, are not subject to the same sorts of market discipline as networks that depend on
consumers. The lack of broadband availability is a highly localized problem, in the sense that
the solution for serving each unserved area will differ. Wireless solutions will no doubt play an
important role in providing availability to many of today’s unserved areas.

2. I'm also a proponent of “dig once” infrastructure projects. I've heard from Secretary
LaHood and Chairman Genachowski that they support this concept and it is included
in the National Broadband Plan as a way to reach the last mile generally, and
especially in hard to reach regions like Indian Reservations. Would each of the
panelists give me their perspectives on how this type of program can facilitate their
industries or reach underserved and unserved populations? :

A: 1do not have a well-formed opinion on “dig once” infrastructure projects.
The Honorable Kathy Castor

1. Can you expand upon your comments on the USF? What subsidies do you think are
unnecessary? Do you believe that subsidies for low-income users will improve
broadband adoption rates?

A: First, the USF is providing billions of dollars in subsidies to areas that are served by more
than one provider. The existence of a second provider — especially one which has entered the
market to compete against a subsidized incumbent — is proof positive that no subsidies are
required (at least in areas where the service area of the entrant covers all or nearly all of the
service area of the incumbent “provider of last resort”™). Second, with respect to subsidies for
low-income users, the bulk of the evidence suggests that financial subsidies for broadband
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service, in and of themselves, would not significantly increase adoption rates among low-income
households.

The Honorable Cliff Stearns

1. If the broadband plan’s analysis is anywhere near correct that 95 percent of the
country has access to broadband and two-thirds subscribe, that means that broadband
is available to the overwhelming majority of the country. The government has limited
resources and we should make every tax-payer dollar count. It is important that the
FCC and Congress engage in a cost-benefit analysis when deciding what aspects of
the broadband plan to implement and how. Is it better to spend money and focus
government efforts in areas of the country that don’t have access to broadband, such
as Tribal lands and other high-cost areas that are uneconomic for the private sector to
serve, before areas that do have broadband?

A: Yes. There is no apparent public policy rationale for subsidizing duplicative broadband
services. The more difficult issue is how to treat satellite providers, whose service territories are
not defined by the geographic limits of a wireline infrastructure. In order to avoid discriminating
against these providers, it would likely be necessary to design a consumer-centric (as opposed to
provider-centric) system.

2. If we subsidize “underserved” areas where there is already at least one commercial
provider, instead of just unserved areas, don’t we cause more harm than good by
splitting the subscriber base in a high-cost area and making it harder for both the
unsubsidized and subsidized provider to succeed?

A: That is correct.

3. Do you agree that the FCC must do a much better cost-benefit analysis before we
actually start subsidizing broadband through the universal service program in the way
the broadband plan proposes?

A: The USF Program envisioned in the National Broadband Plan would involve spending tens
of billions of dollars over the course of many years. A comprehensive and analytically sound
benefit-cost analysis surely should be a precondition for such a large public spending program.
In my opinion, no such benefit-cost analysis has been performed to date.

4, If we are trying to promote broadband deployment, does it make sense to tax
broadband service by assessing universal service fees or other charges on it?

A: In my opinion, it would be preferable to fund any broadband subsidies out of general tax
revenues rather than from a tax on communications services in general or broadband in
particular.

5. If we are trying to promote satellite broadband, does it make sense that the FCC
International, Engineering, and Wireless Bureaus just placed conditions on SkyTerra
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restricting its ability to sell wholesale services to AT&T and Verizon? Don’t such
conditions also harm our goal of promoting wireless broadband? Is there any
economic justification for restricting a commercial provider from striking voluntary
deals with AT&T and Verizon?

A: The FCC has not, in my opinion, provided a valid public policy rationale for the restrictions
in the Skyterra Order, nor is it likely such a rationale exists. The U.S. wireless market is the
most competitive in the world, and efforts to alter artificially the industry’s structure by
advantaging some competitors over others are likely to harm consumer welfare.

6. If municipalities are going to provide broadband, should it be targeted to areas where
it is uneconomic for the private sector to offer service? What are the economic
consequences of inserting municipal broadband into markets where there are already
commercial providers?

A: n general, efforts by municipalities to operate broadband services have proven unsuccessful,
and in my view are not likely to prove more successful in the future; and, they are less likely to
be successful when they are operated in competition with commercial providers. The
consequences of doing so are to reduce incentives for investment by commercial providers while
at the same time wasting taxpayer resources which could be put to better use elsewhere. That
said, as I have indicated elsewhere, lack of broadband availability is a localized problem, and
there may be particular instances where a municipality or other government agency can play an
important part in the solution, even including providing service to otherwise unserved areas.
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